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ABSTRACT , 

This sourcebook, designed for use in grades K.^12r 
contains energy teaching activities related to energy resources, 
production, distribution and use* Each activity has been classified 
by the editors according to the most .appropriate grade level, subject 
matter, and energy concept involved* ^ Subject areas are science, 
mathematics, social studies, language arts, and fine arts* This 
sourcebook dravs heavily on ideas and factual materials found at the 
BRIC Cent^^^O^or Science, Mathematics, and Bnvironmental Bducation* 
The ];eferences cited in specific activities could be useful to 
persons interested in obtaining more activities and ideas related to 
energy. Many of the activities are interdisciplinary in nature and 
vere developed or suggested by public school teachers* (B^ 



* Documents acquired by BRIC include many informal unpublished * 

* materials not available from other sources* ERIC makes every effort * 

* to obtain the best copy available* Nevertheless, items of marginal * 

* reproducibility are often encountered and this affects the quality ^ 

* of the microfiche and hardcopy reproductions ERIC makes available * 

* via the ERIC Document Reproduction Service (EDRS)* BDRS is not * 

* responsible for the quality of the original document* Reproductions * 

* supplied by EDRS are the best that can *be made from the original* * 
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SMEAC/SCIENCE, MATHEMATICS/ AND ENVIRONMENTAL 
EDUCATION INPOl^liftAtldN ANALYSIS^^ 
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informatton and materials >pn s^^ mathematics, and 
environmental education to teachers, administrators, su- 
pervisors, researchers, ahd the public. A joint project of 
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In^rmation Center' of NIE. 
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ENVIRONMENTAL EDUCATION INTORMATION REPOKTS 



Environmental Education Information Reports are Issued to analyze and 
sunmiarlze Information related to the teaching and learning of environmental 
education. It Is hoped that theae reviews will provide Information for 
■personnel Involved In development, Ideas for teachers, and Indications of 
trends In environmental education.* 

Your comments and suggestions for this series are Invited. 

John F. Dlslnger 
Asjsoclate Director 
Environmental Education 



Sponsored by the Educational Resources Information Center of the National 
Institute of Education and The Ohio State University. 

This publication waa prepared pursuant to a contract with the National 
Institute of Education. Contractors undertaking such projects under 
Government sponsorship are encouraged to express freely their judgment 
In professional and technical matters. Points of view or opinions do not, 
therefore, necessarily represent official National Institute of Education 
position or policy. 



4 

^'**lii 



Preface 



Eaergy Is a ntatter of great concern In the United States and elsewhere 
around the world. The production^ distribution^ cost» and use of energy 
affects Individual budgets and societal life styles In nyrlad ways. 

r 

The urgency of energy problenis has resulted In many proposals (often 
contradictory) to deal with the crisis. Suggested solutions Include 
enormous federally funded research and developnient projects designed to 
meet projected needs for energy based on growth rates of recent decades. 
A very different type of solution suggests that the Ainerican people move 
serlotisly toward a simpler^ less energy intensive^ life style. 

Students In our elementary and hl^ schools are somewhat aware of the 
urgency of the crisis and the diversity of solutions proposed. They under-^ 
stand^^vag^ely^ that '^energy^' Is a major factor In determining their present 
and future life styles. Many school systems throughout the country are 
attempting to capitalize on student Interests In this field. They have 
developed bibliographies » film lists » teaching activities » and other 
materials judged to be helpful In promoting better study of energy related 
questions. 

This resource booklet of energy teaching activities draws heavily on 
Ideas and factual materials found In the ERIC Center for Science » Mathe- 
matics » and Environmental Education. The references cited In specific 
activities could prove to be useful to persons Interested In obtaining 
more energy study activities and .Ideas. The activities suggested by public 
schoQl teachers In Ohio evolved from a workshop In Energy Resources and 
Electrical Power Generation conducted by The Ohio State University during 
the summer of 1975. ' ^ 

Hopefully the activities Included In this publication may prove to be 
useful to teachers In tiielr lesson planning. We would be more pleased^ 
however^ If the publication resulted simply In more teacher and school 
curriculum development efforts to plan and use activities related to energy 
resources— energy production— energy distribution— and energy use.* 

Herbert L. Cbon 
Mlchele Y. Alexander 
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BASIC CONCEPTS FOR ENERGY STUDY 

modified from Mengel> Wayne* Energy t Key to the Future , Dutchess 

County Board of Cooperative Educational Services, Poughkeepsie, 
n^w York, 1974, ED 092 395* , - 



1* Energy is so basic that nothing moves or is accomplished without it. 



2^ Energy is a fixed commodity being neither created nor destroyed but 
converted from one form to another* The means of conversion and the 
by-products of this conversion are important* 



3* Presently, most o f our energy requirements are met through using 

fossil fuels* However^here are other alternative sources of^energy 

such as solar, wind, fission, fusion, hydrogen, hydro, and geothermal 
which must be considered and developed* 

4* Energy, it production^ use, and conservation are essential in the 
maintenance of our society as we know it. 



3*^ The production and distribution of energy have environmental and 
economic consequences* 
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FURPOGG: To understand the energy sources cociaonly used to do work. 
-I£VEL: K-3 



SUBJEGTt Science 



CONCEPT: Energy is so basic that nothing moves or Is accomplished 
without It. 

ACTtVm: RevlM with children the Idea that work In the scientific 

sense Is generally related to motion. Objects at rest tend 
to remain at rest unless force (energy) Is applied to move 
than. Energy Is often defined as the ability to do work. 

* 

Engage children In the class In lifting or pushing several of 
the objects In the classroom such as books, erasers, chalk, 
chairs, objects on the window ledges, and so forth. Help 
children understand that In all of these lifting and pushing 
activities work was being done and the energy was provided by 
their muscles and thus from the food they eat. 

a homework assignment ask each child to bring In 2**4 pic- 
tures from magazines or other sources that show work being 
done by machines or people In dally life going on around them. 
' Analyze the pictures as a class and group than according to 
the energy source that Is Responsible for the motion (or work) 
being done. Organize the pictures Into a wall or bulletin 
board display. What sources of energy seem to be most 
prominent In our society? 
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FUSpOSE: To Identify energy usage patterns of students. 
lEVEL: K-3 
SUBJECT: Science 

CONCEPT: Energy Is so basic that nothing moves or is accompllshed- 
wlthout It. 

REFEREHCE: Smith, Stephen M. , Editor. Energy * Environment Mini-Unit 
Guide . K5TA, 1973, Washington, DC. 



ACTIVm: I. 



3. 



Play '^irnon Says'* with the class dof^.ng simple motions. 
After a few minutes, discuss what actions they just 
finished. Have them draw these actions using simple 
stick people. Tell the class that every time they per- 
formed these actions they were using energy. 

Using action toys in demonstration, ask students what ^ 
made these toys move. (Sample answers: electricity, 
batteries, muscle power, etc.) 

Lead students to observe that people, electricity, or 
anything else that makes thing? move, use energy. 

Help students devise an inventory sheet to determine ^How 
do you use energy?" To do this, students can maKe an 
energy picture book composed of drawings, newspaper and 
mgazlne clippings, or photographs showing the ways in 
„whlch they individually use energy. 
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FURPOSE: 
X£V£L: 
SUBJECT: 
CONCEPT: 

ACTIVm: 



To demonstrate the heating effect of sunlight. 
K-3 

Science - 

Presently^ most of our energy requirements are met thru using 
fossil fuels. However there are otr^er alternative sources 
of energy such as solar^wlnd^ fission^ fusion^ hydrogen^ 
hydro^ and geothermal which must be considered and developed. 

Students can use a pan or bottle for this exercise. Each 
student group will need two Identical containers and two 
thermometers. Since most of the students cannot read a 
thermometer^ they can use uncallbrated ones» and^ using a 
grease pencil^ mark the Initial and final readings. Inter- 
pretation can be based upon a change or riae In the column. 

Students will put one container In sunlight and another^ 
filled with the same quantity of water » In the shade, ini- 
tial temperature readings should be taken. (Ihe teacher may 
want to make an actual degree reading.) After one hour stu- 
dents should check their containers and make a final temper- 
ature reading* \ 

^Discuss with the studi^nts what has happened.^ Has there been 
a change In the water temperature? How' can you tell? Has the 
temperature Increased^ decreased^ or stayed the same? 

Did the sunlight have any effect on the water temperature? 
Did the shade have any effect on the water temperature? 



Optional: Students can paint their containers w»h non- 
water-soluble flat black paint and repeat the exercise. Did 
the black paint have any effect on the water temperature? 

Discuss the use of solar energy to heat homes. 
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PURPOSE: To present cognitive energy Information In the form of a 
review game. 

LEVEL: K-3 
4-6 

SUBJECT: Science 

CONCEPT: The production and distribution of energy have envi.roninental 
and economic consequences. 

REFERENCE:* Smith, Stephen M. , Editor. Energy - Environment Htni-Unit . 
(ftiide , HSTA, 1975, Washington, D.C. 

-ACTIVITY: This review game can be modified for the very young student, 
as well as^ for the intertaiediate. Student will need a 16 
square card. For the primary grades, drawings that represent 
certain energy-related terms can be drawn into each square in 
any order. Older students can write the words in the squares. 
The teacher can act as the **caller.** The role of the caller 
is to give clues that will describe one of the energy terms. 
When the students hear the clue being given, they cross off 
that term (or picture) on their card. The* first student to 
get four squares in a row calls Bingo. The caller then checks 
the student*3 answers. If the student is wrong, the'game 
continues and the student is eliminated. 

As a follow-up activity, students can work in small groups to 
devise their own game (terms and dues) and then administer 
it. 



ERIC 



*One of three very useful resource materials produced by the ffatlonal 
Science Teachers Association Energy-Environmental Materials Project, 
John M. Fowler, Director. The others are (1) NSTA Energv-EnvlrDnmAnt 
Source Book and (2) Energy-Environment Materials Guide . 
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PURPOSE: 

lEVEL: 

SUSJECX: 

CONCEPT: 

SEFERENCE: 



ACTIVITY: 



To observe the energy ot moving air. 
K-3 

Science 
Fine Arts 

Energy is so basic that nothing moves or is accomplished 
without it. 

Mengel, Wayne. Energy? Key to the Future. Teaching Tech- 
niques for the Understanding and Conservation of Energy . 
Dutchess County Board of Cooperative Educational Services, 
Poughkaepsie, Hew York. 

Have the students construct a simple paper pinwheel using 
paper, straight pin, and pencil with eraser- (or other appro- 
priate materials). Allow students to-play with the pinwheela 
Have them use diffeent niethods ot making the pinwheel move 
(ex.: blowing it, running with it, or placing it in front of 
a fan). 

Guide them to observe that the Caster the air moves, the 
faster the pinuheel turns; thus more energy is present. Also 
help them observe that the pinwheel turns Caster when facing 
directly into the force of the moving air. 

This activity can be expanded upon Cor older students to in- 
clude^ the concepts of efCiciency and energy conversion. 
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PURPOSE: To understand how electricity Is used In the school and how 
It can be saved. 



lEVEL: K-3 

SUBJECT: Social Studies 

CONCEPT: Energy, , Its production, use, and conservation are essential 
In the maintenance of our society as we know It. 

REFERENCE: The Energy Book . South Carolina Department of Education,- 
Columbia, South Carolina 29201. 

ACTIVITY: Invite the school custodian to come Into the classroom and 
ask him to explain how electricity helps him to do his work 
In the schools Ask him to explain how his work would be 
different If he didn't have "electric helpers". Ask him to 
specify the main use& of electricity In the buildings What 
plans have been made by him and the school principal to save 
electricity? ' * ^ 

Finally ask the custodian to pldn with the children as to how 
they can save electricity or other energy In their particular 
classroom. Suggest to him that they.would like to have him 
visit their classroom every week for, a few minutes to tell 
them how their classroom and the school Is doing in its 
efforts to save electricity and other forms of energy. 
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PURPOSE: To examine how dependent we are on petroleum and electricity. 

LEVEL: K-3 

SUBJECT : Social 'Studies 

CONCEPT: Energy, its production, use, and conservation are essential 
in the maintenance of our society as we know it. 

REFERENCE: The Energy Book , South Carolina Department of Education, 
Columbua, South Carolina 29201. - ^ 

ACTIVITY: Ask the children to being in pictures from magazines and/or 

to draw pictures of things such as houses, automobiles, boats, 
refrigerators, sets - things that they believe they would 
like to own or have available for their use when they are as 
old as their parents. 

Assemble vthe pictures and/or drawings in a large collage. 
Discuss_the extent to which the "good life" as they envision 
it depends on petroleum products, on electricity, on owning 
many material things that require energy to produce and 
operate. 

Should ^*old folks" be saving gasoline and electricity now so 
that plenty will be available for use 25 years from now? Why 
or why not? What, if anything, can children, do now to save 
energy for the future? Do children believe they are trying 
to save energy? What are they doing personally in this 
regard? 
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Activities 

Science 

Science-Mathematics 
Science-Social Studies 

Science-Language Arts--Social Studiei^Tine Arts 
Mathematics 

Mathematics-Social Studies 
Social Studies 

Social Studies^MathematicS" Science 

Social Studies-Language Arts 

Social Studies-Language Arts-Science ^ ^ 

t 
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FlJEtPOSE: To show the role of solar energy in producing bicmasst 
LEVEL: 4-6 
SUBJECT: Science 

CONCEPT: ^ Energy is so basic that nothing moves or is accomplished 

without it. ■ ^ ^ — ~ — 

REFEREHCE: The Energy Book . South Carolina Department of Education, 
Columbia, South Carolina 29201. 

ACTIVITY: Involve two or three children in a project to determine the 
gain in weight (mass) that occurs when a plant is grown from 
a seed. 

Weigh carefully the amount of ^ dry potting soil necessary to 
fill a flower pot. Moisten the soil and plant a small seed 
such a lima bean or pea which has been weighed carefully 
on an analytic balance by a high school science student or 
teacher. Record the weight. 

Place the flower pot on a window ledge in the classroom where 
it will receive available sunlight, water as needed, and per- 
mit to grow for several weeks. 

Remove the plant and as many roots of the plant as possible 
from the soil being careful to save the soil since all soil 
used in the project should b^ dried and reweighed'to ascer- 
tain the loss, if any, from the original starting material* 

Dry the plant and roots thoroughly and weigh* How does the 
weight of the plant grown compare to the weight of the origi- 
nal seed? How does the weight of the plant compare with the 
chaise of weight in the soil. Where did the gain in weight 
come from? 

How important was sunlight' in this e^erlment? Could the 
dried plant be burned to produce energy? Where did that 
energy come from? 
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PURPOSE: To understand that radioactivity occurs naturally In the 
earth. 

lEVEL: 4-6 ■ 



Science 

Energy Is a fixed connaodlty being neither created nor 
destroyed but converted from one form to another. Ihe means 
of conversion and the by-products of this conversion are 
important. 

REFERENCE: Smith, J. Jt. "Natural Background Radiation and the 

Signification of Radiation Exposure**, Sourcebook: In Support 
of Electric Power and the Environment s General Electric* 1973. 
Activity suggested by Erma Lewis, Elementary School Teacher, 
Columbuis, Ohio. 

ACTIVI1T: Obtain samples of rock containing radioactivity. Have the 
children bring In rock and soil samples. First get a back- 
ground count of radioactivity In the room. Hold a Gelger 
counter (available from civil Defense or high school science 
department) over these samples. Check other Items In the 
room. Compare the activity of the Gelger counter. Which has 
the least number of counts? Which has the most? Place In 
order from least to most. 



SUBJECT: 
CONCEPT: 



Discuss the following chart. MllUrens Is the unit of measure 
used when discussing radioactivity. Compare radioactivity 
found In nature "with that of a nuclear power plant. 

Radiation In liature 

Cosmic "rays In sunshine 50 mllllrems per year 

Food 25 

Air !' 5 

' Watch dials 1 

TV Sets VlO 

X-rays 50 

Nuclear power plant 5 



Safety factor limits based on Industrial hygiene or public 
health considerations Is 500 mllllrems/yr. Nuclear power 
plants are controlled so they emit no more than 5 mllllrenis/yr^ 
or 1% of 500. 

Natural background radiation, depending upon where one lives. 
Is 77-146 milllrems/yr. 
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PURPOSE: 

UVEL: 

SUBJECT: 

COHCEPT: 

ACTIVITy: 



To understand how energy Is converted from one form to 
another. . ^ 

4-6 ■ . 

Science - ^ 

Energy Is a fixed commodity being neither created not 
destroyed but converted from one form to another. The means 
of conversion and the by-products of this conversion are 
Important. 

During the consideration of hov energy Is converted from one 
form to another arrange to take the class on a "field walk**. 
Students* working together In groups of two or three* should 
be challenged to list all the energy conversions they can 
see or hear during a 15-^20 minute walk. Ask each group to 
list their findings In a table such as the following: . 



Object Viewed or Heard Energy Source 



Moving automobile 
Moving cloud 
Heon sign 
Siren 



Gasoline 
Wind 

Electricity 
Electricity 



Conversion Product 

Motion . 
Motion 
Light ^ 
Sound 



Ask each group to share Its list with the class and develop 
on the chalkboard a master list of group findings. How many 
examples were reported by every group? What type of energy 
source predominates? What type of energy product Is most 
conmon? Is electricity a "primary" or "secondary" energy 
source? What Intermediate conversions might occur between 
an ^ergy source such as gasoline In an automobile and the 
motion of the vehicle? 
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PURPOSE: to understand the multiple uses made of fossil fueld. 
LEVELr 4-6 ^ 
SUBJECT: Science 

CONCEPT: Energy is a fixed coiontodity being neither created nor 

destroyed but converted £roiii one form to another. The meand 
of conversion and the by-products of this conversion are 
important. 

ACTtVITf: At an appropriate time review with the clasd the fact that 
... !Qore than 90% of the energy used in the United States comes 

from fossil fuels, ihe fuels and percentages are approxi- 
mately as follows: Oil 44%; Hatural Gas 32%; Coal 18%. 

Divide the class into three groups with each group responsible 
for doing library or reference book research to ascertain the 
many ways their fuel is used in American life. In addition * 
to space heating and generating electricity the fuels are 
uded as chemical sources for fertilizer, nylon, aspirin, dyes, 
etc. , etc. , etc. 

Ask each group to prepare a large display board that shows in 
pictorial form many of the udes made of their particular fuel. 
When the group shares its display with the class they should 
be asked to discuss how important they believe it is to con- 
serve their fuel for uses other than heat. 
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PURPOSE: To determins energy^saving bathing practices. 
l£VEL: 4*6 
SUBJECT: Science 

CONCEPT: Presently, most of our energy requirements J2re met thru using 
fossil fuels. However, there are other alternative sources 
of energy such as solar, wind, fission, fusion, hydrogen, 
hydro, and geothermal which muHt be considered and developed. 

HEFBREHCE: Ener&v Conservation: Experiments You Can Po , Toledo Edison 
Company, 1975. 

ACTIVITY: By now^ students have heard the energy-saving hint Chat asks 
the public to take showers and not baths. In this experiment, 
students can see for themselves that more energy is used In 
bathing. Students can do this activity as a homework assign^ 
ment and share the results in class. 

Have students record data while they take a bath. Fill the 
bathtub as usual (preferred height and temperature). Before 
bathing, measure the depth of the water in inches. 

When it*s time to_ bathe again, take a shower. Before you be* 
gin the showerp close the bathtub drain 30 that your shower 
water will collect in the tub. After taking your shower, 
measure the dopth of water collected in the tub. Compare 
this depth with your bath water depth. Which used less hot 
water? By how much? 

Generally, it takes an ounce of ~ oil or a cubic foot of gas, 
or l/4*kilowatt*hour of electricity to heat a gallon of 
water. Ask students to determine how much oil, gas, or 
electricity it took to heat their bath and shower water. 
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To examine the burning qualities of several fuels. 
4-6 

Science 



PURPOSE: 

LEVEL: 

SUBJECT: 



CONCEPT: Presently, most of our energy requirements are niet thru using 
fossil £uels. However there are other alternative sources 
of energy such as solar, wind, fission, fu«iou, hydrogen, 
hydro, and geothenaal which must be considered and developed. 

ACTIVITY: Hake arrangements with a science teacher to have him or one 
of his students work with your class to examine the burning 
qualities of several different substances. Vhile the testing 
can be done in any classroom, the ideal arrangement «i'Ould be 
to take the class to a high school laboratory for the ex- 
periments. 

Plan to bum several substances such as (1) candle (2) wood- 
en splint (3) sliver of very soft coal (4) kerosene (lamp) 
(5) alcohol (lamp) and (€) (if -possible) natural gas in a 
Bunsen burner. As each substance is burned the children 
should consider questions such ast Does it bum easily? 
I>oes it smoke a lot as it burns? Itoes it give off odors? 
!>oe3 the flame seem to be very hot? 

If the Bunsen burner is available the superiority of natural 
gas over the other substances will be easily apparent. With- 
out the burner the exercise will illustrate some of the prob- 
lems of using coal as a fuel. 

. 

The children might attempt to develop a list of reasons why 
natural gas is such a good £uel. 
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FURF06E: 
lEVEL: 
SUBJECT: 
CONCEPT: 

REFERENCE: 



ACTIVITJ: 



To explore alternative methods of energy production. 
4-6 



Science 



Energy, its production, use, and conservation^are essential 
in the maintenance our society as we know it. 

Ris, Thomas F., Editor. Energy and Man's Environment - 
Elementary Through Secondary Interdisciplinary Activity 
Guide , Education/Research Systems, Inc., 2121 Fifth 
Avenue^ Seattle, Washington 98121. 

Explore yith the students, differences between open dumps and 
sanitary landfills. Discuss the problems associated with 
each and the potential energy and land resources involved in 
a landfill operation. ^ 

Visit a sanitary landfill project in the community with the 
students. Have the students list some of the items they see 
in tiLTi landfill. Then categorize those items as to those 
that could have been recycled, reused, or burned to produce 
'heat. 
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PURPOSE: To galil Insight Into conservation of er^rgy by determining 
which matferlal Is a better ^Insulator. 

LEVEL: 4-6 

SUBJECT: Science 

CONCEPT: , Energy^ Its production^ U5e» and cocservatlon are essential 
In the maintenance of our society as ye knov It. 

REFERENCE: Activity suggested by Erma Lewls^ Elementary Teacher^ Columbus^ 
Ohio. 

ACHVIT?: Have children bring In fruit Juice cans and Insulating mater- 
ial or use ^materials from a classroom ''resource box". 

Introduce by asking: What Is Insulation? Which materials 
are better Insulators? List on chalkboard In order of Insu** 
" latlng properties as chosen by the class. What would happen 
If a can were painted black? 

Divide the class Into groups of 3 or 4. Each group obtain a 
fruit Juice can and Insulating materials they vl 11 use. 

Group 1: No Insulating material 



Group 2 
Croup 3 
Group 4 



Paint outside of can black 

Styrofoam packaging material^ measure thickness 
Newspapers » same thickness as styrofoam. 



Additional groups choose other insulating materials same 
thickness as styrofoam such as cloth^ fiberglass^ Insulating 
materials from ^ local contractor^ plastic. 

Each group prepare their Juice cans. Place an Ice cube In 
each can. Place all cans either In the sun or In the shade. 
Check the Ice cubes at fifteen minute Intervals until the 
first Ice cube Is melted. Continue to check until all Ice 
cubes are melted. Record the time it takes to melt each ice 
cube. 

DISCUSSION 

How did the black paint affect the insulating qualities of the 
can? Which material served as the best insulator? The poor- 
est? List in order of Insulating properties. Compare with 
original list. How can this knowledge be used to conserve our 
energy supplies? Should builders be required to insulate 
homes? Stores? Factories? Ask each student to check how 
their own homes are Insulated. 
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PURPOSE: To tmderstaad how heated water affects aquatic life* 
LEVEL: 4*6 



SUBJECT: 



Science 



CONCEPT: 



REFEBEHCE: 



ACTIVITy: * 



The production and distribution of energy have environmental 
and economic consequences. 

Muclear Power and The Environiaent ^ American Nuclear Society* 
Activity suggested by Joy McDonald^ Teacher^ East Elementary 
School^ Urbana^ Ohio* 

Involve the students in observing and keeping a record of 
goldfish activity and survival when placed in a heated tank 
that tflll be heated to 20^F above room temperature over a 
period of two weeks* (Also use Cel* temperature readings*) 
Have -a control tank with fish at room tenqperature for these 
two weeks* The ten^erature would be increased daily at rates 
to: 1^, 5^, 8^, 11^, 13% 15S"i7%"^18^, 19^, 20*** Use 12 
fish with different markings in order to follow through with 
observations during the two weeks and two weeks later* 



Discuss data and observations* Show slides and drawings of 
the Davis Besse Power Plant and discuss the coolant tower 
system and the teii?>erature of the H20 as it reaches Lake Erie 
from coolant tower pipeline^ 15**> 8**^ and 1*** 

Projecting ahead what do you as a class believe will be the 
effects on the fish at 20*", 15*, 8*, 5**, l**rwill it have the 
same results on all types and sines of fish? Do you believe 
some will prefer or be attracted to the warmer H20? Do you 
believe some will survive? Do you believe some will not? Why 
or why not? 

Effects of Heat on Goldfish " 
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*The activity should be terminated if it becomes obvious 
that the fish are being adversely affected* 
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PURPOSE: To present cognitive energy Information In the form of a 
review game. 

LEVEL: K-3 



SUBJECT: Science 



CWCEPT: The production and distribution of energy have environmental 
and economic consequences. 

WEPERENCE: * Smith, Stephen M. , Editor. Energy * Environment Hlnl-Unlt 
Guide , NSTA, 1975, Washington, D.C. o' 

ACTIVITY: This review game can be modified for the very young student » 
as veil as for the intermediate. Student will need a 16 
square card. For the primary grades, drawings that represent 
certain energy-related terms can be dravn into each square in 
any order. Older students can write the words in the squares. 
The teacher can act as the "caller." The role of the caller 
is to give clues that will describe one of the energy terms. 
When the students hear the clue being given, they cross off 
. that term (or picture) on their card. The first student to 

get four squares in a row calls Bingo. The caller then checks 
the student's answers. If the student is wrong, the game 
continues and the student is eliminated. 

As a follow-'Up activity^ students can work in small groups to 
devise their own g^me (terms and clues) and then administer 
it. 



*On*i of three very useful resource materials produced by the National 
Science Teachers Association Energy-Environmental Materials Project, 
John M. Fowler, Director. The others are (1) NSTA Energy-Environment 
S ource Book and (2) Energy-Environment Materials Guide . 
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PURPOSE: To make a graph showing the cost o£ operating ten household 
appliances. 

■T4EVEL: « 4-6 

SUBJECT: Science 
* Mathematics 

CONCEPT: Energy, Its production, use, and conservation are essential 
In the maintenance o£ Qur society as we know It. 

REFERENCE: The Cost of Convenience . Columbus and Southern Ohio Electric 
Company.' Activity suggested by Ema Lewis, Emementary 
Teacher. Columbus, (Hilo. 



ACTIVITT: 



Discuss mills and the construction of the grai^. Each student 
choose 10 appliances used In their home, order these appli- 
ances from most costly to least costly and place on grai^. 

5c 



3C 



ic 



oc 
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APPLIANCE 
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TABI£ OF COST OF EtECTRICIXy FOR ONE HOUR OF USE 

I* Toothbrush $ .0002 (*02 of a cent) 

2* Toaster 04 

3, Hot Water Heater: 

Tub Bath 09-, 14^ 

Shower 07--115 

Automatic Washer 17 

Dishes by Hand 02 

Dishwasher 09-* 14 

4* Freezer 005 (% cent) 

5, Ligjits: 

Incandescent - 100 watt 0038 

Fluorescent - 40 watt tube ** *0019 

6* Record Player- 004 

7- Air Conditioning ,038 

8. Radio ; - ,002 

9* Television:^ 

Black and White: 

Solid State 002 

Tube 006 

Color: 

Solid State 007 

Tube 01 

10* Range: 

. Large Burner ** \038 

'Small Burner . *02 

Bake 02 

Broil \ 13 

11* Dishwasher 045 

Hot Water 14 

12* Refrigerator /Freezer - 14 cu/ft: 

* Frostless 008 

Manual 005 

13* '*Radar" Range - Microwave Oven *** *05 
14* Clock 007 

^ ^ At home have each child share the chart with his family and 

discuss ways the family could conserve electricity* 

Using the chart from the Electric Company^ find the cost of 
^ ' operating other appliances used by the family* 

Extra activities - choose at least one: 

1* How many times could the toaster be used in one hour? 

2* What does it cost to watchSjV for one day? One week? 

3* How tmich could be saved by washing dishes by hand instead 
of using the dishwasher? 

4* If you take one bath a day> how much would you save by 

taking a shower instead of a tub bath? * 

5* What kind of ligjitlng is more economical to use? Do a 
^ report to learn why it is^moire economical* 

ERIC 28 
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^FURFOSH: To examine how heat can be saved In homes, 

lEVEL: 4-6 

SUBJECT: Science 

Social Studies 

CONCEPT: \Energy, Its production, use, and conservation are'essentlal 
In^ the maintenance of our society as we know It, 

REFERENCE: Energy Conservation Teaching Resource Units , Ohio Department 
of Education, * 

ACTIVITY: ^Divide the class Into groups of five with each group repre- 
senting a "family" of five: father, -mother and three 
children. Announce to all groupd that because of a very 
critical shortage o£ natural gas and fuel oil the winter 
heat allocation t& each family Is bel^g reduced by 20 percent. 

Challenge each group to prepare the best list they can of 
how tbey will deal with the problem, Ask^them to think about 
and list what they can do to keep heat In or cold out of their 
homes. Specifically what can be done by the father? The 
mother? The children? Hotf can they still be comfortable If 
they reduce the temperature In their homes? 
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PURPOSE: 

ISVEL: 
SUBJECT: 

CONCEPT: 



REFERENCE: 



ACTIVITY: 



To demonstrate how solar energy can be transferred to heat 
energy for our homes. 

4-6 

Science 
Social Studies 

Presently, most of our energy requirements are met thru using 
fossil fuels. However there are other alternative sources 
of energy such as soTar, wind, fission, fusion, hydrogen, 
hydro, and geothermal which must be considered and developed. 

Daniels, Farrlngton. Direct Use of the Sun*s Energy , Ballan- 
tlne Books, Hew York- Science Teacher , Vol, 39, March 1972, 
Pag€i 36, "Solar Energy". Activity suggested 1^ Joy McDonald, 
Teacher, East Elementary School, Urbana, Ohio. 

1. After some simple experiments to show the heating power 
of the sun. Involve the students In constructing a solar- 
radiation oven. Materials needed are.: About 30 sq.ln. 
of sheet metal painted one side with flat black paint; 
1^5/6 sq.yd of ^ to 4-lnch styrofdam or a wood frame; 
1-5/6 yd of I'-lnch fiberglass Insulation; and a 
glass cover for the front. An oven thermometer and one 
to check water temperature would also be useful. 

Students should dry apples, heat water, and bake cup 
cakes In the solar oven* 



5tyf •(Mm- -^i 




2. Plan a field trip to a solar-heated home to understand 
how tills can operate. 

3. Show transparencies and slides of solar radiation collec- 
tors, cells, furnace, solar-powered steam engines, pro- 
jected satellite solar-power station, and solar-heated 
homes. Discuss* 

30 



ERIC 



27* 



FURFOSE: to study Individual faiolly uses of electricity and/or natural 
gas. 

I£V£L: 4-6 
7-9 

SUBJECT: Science 

Social Studies 

CONCEPT: Energy, its production, use, and conservation are essential 
in the tnaintenance of our society as we know it. 

REBERENCEs Energy Conservation Teaching Resource Units , Ohio I>epartment 
of Education. 

ACTIVITY: Learn how to read electric and gas meters'. Actual electric 
nieters are often available, on loan, from the local electric 
company. Cardboard models of electric and gas meters can be 
made earsily by students who can then practice reading a 
variety of meter settings as they work in pairs or groups of 
three. 

After mastering how to read the meters ask every student to 
read the gas and/or electric meters in their homes at an 
agreed upon time (e.g. 5:00 p.m. on Wednesday). Indicate 
also that they will be reading the meters exactly one week- 
later to determine how much gas and electricity they will be 

using in one week. Record the data for each family on a 

classroom chart. 

After securing the base line data for one week announce an 
"energy saving week". Urge each childTto engage his family 
in seeing haw much they can reduce their gas and/or elec* 
tricity usage before the next weekly reading will be taken. 
Record the data for the second week. What -family saved the 
most? The least? What^was the average saving? Childr^ 
from ^families that saved the most can be asked to explain 
how they were so successful. Was it hard or easy to save 
energy? 

Caution - This activity should be done, if possible, during 
a period of relatively stable temperatures such as dead of 
winter, early fall, or late spring. At other times, however, 
children can be helped to understand how changing outside 
temperatures affect energy use. 
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PURPOSE: To examine varying detnands for electricity In homes. 
XEVEL: 4-6. 

SUBJECT: Science 

Social Studies 

CONCEPT: Energy, Its production, use, and conservation are essential 
In the maintenance of our society as we know It. 

ACTIVlTy: During a study of electricity all students should develop 
clear understanding that the electricity available at ttie 
flick of a switch In our homes, schools, stores, factories, 
and other places cannot be stored. It must be produced as 
needed.^ During the days and hours when demand for electricity 
Is very high the electric power companies are required to use 
less efficient **stand-by" capacity to produce the needed 
electricity thus resulting In a higher cost per KWH. 

Involve the class In predicting the times when they would be 
using the most electricity In their homes. Try to get class 
agreement on the likely *'ups and downs" of electrical use 
between 7:00 a.m. and 10:00 p.m: 

Ask for student volunteers to rsad their home electric meters 
hourly on a Saturday and Sunday and bring the data -to school 
Monday for class analysis. Do the data support their pre- 
diction? 

How do they explain the high and low rates of use at differ- 
ent times? What suggestions can they make to spread some of 
peak hour demands to periods of lighter demand? Would they, 
personally, be willing to follow their own suggestions? 

How might large comoninltles such as citl^es Juggle schedules 
to even out the electrical demand? Are the student sugges- 
tions feasible? Why or why , not? 
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PURPOSE: To determine necessar/ and luxury hosie electrical appliances. ^ 

LEVEL r 4-6 

SUBJECT: Science 

Language Arts ^ 
Social Studies 
Fine Arts 

CONCEPT: Energy^ its production^ use» and conservation are essential 
in the maintenance of our society as we know it* 

REFERENCE: Project I-C-E, 1927 Main Street, Green Bay, Wisconsin 54301. 

ACTIVITY: Have students bring to class pictures of their home and family, 
as well as catalogs and magazines. The students will go 
through the catalogs and magazines cutting out pictures of 
things that need electricity and putting these pictures into 
two groups; those that their family needs and those **extras** 
that they want. 

Discuss with the students the idea of necessities (needs) and ' 
luxuries (wants)* After they have classified their pictures, 
have the students choose tenelectrical items that they feel 
are necessary to niaintain their life style. (Those they can^t 
do without*) Have the students make a collage or mobile of 
the ten necessities. 
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FUR]?06E: To examine aavlnga asaoclaUod with lowering home temperatures. 

i 

lEVEL: 4-6 
SUBJECT : Ma t hema £ Ic s 



CQWJEPTi Energy, lt3 production^ use, and conaervatlon are eaaentlal 
In the maintenance of our society as we know It. 

REFERENCE: Springer^ George S.; Smith, Gene E. The Energy-^Savlng Guide- 
book s Technomlc Publishing Co., 265 tf. State St.» tfestport^ 
Connecticut 06880. 



ACTIVITY: Review with the class the Information^ found In sources auch 
~ as the one cited above^ that changing the home thermostat 
Setting one degree will generally change heating requirements 
by about 3 percent. Thua reducing the aettlng from 70^F to 
A 69^F will save 3 percent^ changing the^ aettlng to 68^F will 

save 6 percent and so on. 

Ask each child to (1) take this Information home to mother 
and father^ (2) .rj:ry to secure from parenta the coat of heating 
their home during the past heating seaaon and (3) find the 
number of degrees (If any). the preaent thermostat aettlng 
differs ^from that of the prevloua year. 

Suggest that the child and parent(s) calculate the savings 
poaalble by reducing the temperature from the one used years 
ago to a lower reconvnended figure such as 67 or 68^F. Is 
thla saving worthwhile? Can the family live comfortably 
enough at the lower temperature. 

Share findings the next day In class discussion. How^many 
families have lowered home temperaturea? How much money Is 
. saved? Do parenta believe lowering home temperature Is a 
good Idea? Do students? 
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FURFOGE: To examine miles per gallon obtained by the classes* family 
cars. 

VSmt: 4*6 

SUBJECT: Mathematics 

Social Studies 

CONCEPT: Energy, Its production, use, and conservation are essentlftl 
In the maintenance of our society as we know It. 

ACTIVITY: Plan with the class to get parental cooperation In determin- 
ing miles per gallon obtained by family cars during a conui/n 
period of time such as Saturday morning to Saturday morning. 
Plan, If possible, for children to accompany parents to the 
filling station and record Initial mileage, gallons needed 
to fill the tank the second r:ime, and final mileage. Ask 
children (with parental help If needed) to calculate miles 
per gallon. 

When data Is brought to class the following Monday organize 
It Into a matrix under headings such as sub-compact, compact, 
full size, station-wagon and/or other categories deemed 
appropriate. 

What kinds of cars were most efficient? Why? Was this a 
good experiment? How could It have been Improved? Whose 
father or mother gets ,the best mileage? The worst? Why? 
Is It a good Idea for the EPA to report to the public the 
results of their mileage tests on ^nw cars? What kind of 
car will pupils buy when they get old enough? 
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FURFOSE: To understand the energy savings related to using retumsble 
bottles. 

lEVEL: 4-6 
7-9 

SUBJECT: Kathematlcs 

Social Studies 

CONCEPT: Energy, Its production, use, and conservation are essential 
in the maintenance of our society as we know it. 

REFERENCE: Ener^ in Solid Vaste - A Citizens Guide to Savin g, Citizens' 
Advisory Coomittee on Environmental Quality, 1700 Pennsylvania 
Avenue, H.tf. , Washington DC 20v06. SE 019 846. 

ACTIVITY: Review with the class the fact that energy can be saved by 
using returnable bottles Instead of throw-away soft drink 
bottles or cans. Ihe amount of energy saved according to 
the reference cited above is paraphrased as follows: 

^'Ihe purchase of a six-pack oi soft drinks in returnable 
bottles Instead of no-deposit, no return containers will save 
the enei'gy equivalent of 1% pints of gasoline^ Ihe saving 
of 1% pints of gasoline can take the average family car about 
2% miles. Additionally when the empty bottles are returned 
for the 30-cent deposit the six-pack purchase will have cost^^ 
18 cents less than for throwaways". 



Involve the class in some mathematical computations. How much 
energy equivalent in' gasoline will each family represented in 
the class save if they purchase, one or two six*packs of re- 
turnable bottles each wA^k for one year? How niany miles of 
automobile travel are possible? How much money is saved? 
What are the total amounts for the entire class? 

Since this appears to be such an easy way to save energy why 
do we still find so many persons buying beverages in throw 
away containers? What, If anything, might or should the - — 
government or people do about this matter? 
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PURPOSE: To Involve students In planning ways to reduce use of the 
family car. 

I£VEL: 4-6 

SUBJECT: Social Studies ^ 

CONCEPT: Energy^ Its production* us'e» and conservation are essential 
In the maintenance of our society as we know It. 

REFERENCE: Citizen Action fittlde to Energy Conservation ^ Citizens' Advisory 
Connlttee on Environment Quality^ 1700 Pennsylvania Avenue^ 
H.W.» Washington^ DC 20006. 

ACnVXTV: Review with the class the following material from the refer- 
ence cited above. 

"AmerlcartS like to use their automobiles. In fact» 54 percent 
of all car trips In this country are less than five miles* 
Doesn't that seem unnecessary when frequently we could use 
public transportation » a bicycle^ or walk? Interestingly 
enough^ traveling on family business - going to the doctor 
or dentist or going shopping - accounts for 31.4 percent of 
all passenger car trips and averages 5.5 miles one way. 

'Vhat would happen If each family took one less trip a week - 
' e.g. seven Instead of eight - by planning ahead to combine 
errands and appointments so that the car did not have to be 
used that one time? An avera^ family would save $74 a year. 
This tnay not be Impressive enough on a family scale to sorne^ 
but If every family did this we would save nationwide: 

38 billion miles of driving 
2.9 billion gallons of gasoline 
more than 1.5 billion dollars". 

Ask children to report the Information quoted above to their 
parents and to plan one or two ways to make better scheduling 
of the family trip;: by automobile. 

Have each child report his family plans to classmates. Plan 
to have weekly "check-up periods" to see If the better sched- 
uling plans are succeeding. 
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PURfOSE: To examine energy use alternatives. 

IZVEL: 4-6 

SUBJECT: Social Studies 

C0NCEF7: Energy^ Its production^ use» and conservation are essential 
In the maintenance of our society as we know It. 

REEERBHCE: A Teacher's Handbook on Energy ^ Colorado Department of Educa* 
tlon» Denver^ Colorado 80203. 

ACTIVIXy: Develop with the class a list of 15-20 pairs of alternative 
wayii of doing things comnonly found In our way of ll£e» such 
as the following: 

1* Dishwasher vs. doing dishes In sink 

2. Fan vs. air conditioner 

3. Power mower vs. hand mower 

4. Electric razor vs. blade razor 

5. Bath vs. shower 



6. Gas stove vs, electric stove 

7. Electric sweeper vs. broom 

8. Automobile vs. bicycle. 

Ask the students^ working- In palrs» to select one of the al- 
ternatives and to compare/contrast the amount of enefgy'used 
and the benefits received from the alternative they have 
selected. Encourage the students to think seriously about 
the sdvantages of both alternatives. Ask each pair of stu- 
dents to Identify to the class the alternative they prefer 
and then see If the class supports or does not support their 
choice. 
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PURPOSE: 
l£VEL: 
SUBJECT: 
CONCEPT: 

ACTIVITy: 



To compare energy sources of earlier tine ultii those of today. 
4-6 

Social Studies 

Energy, Its production, use, and conservation are essential 
In the maintenance of our society as we know it\ 

During a study of pioneer life attention vlll be given to 
how food, clothing, and shelter were provided at that time. 
-It should be pointed out to children that the energy^ sources 
used to do most of the york In the pioneer family unit were 
(I) human muscle, (2) animal power, and (3) wood. 

Divide the class Into three groups: food, clothing, and 
shelter. Ask each group to research through reading and In* 
tervlews how their basic necessity was produced in pioneer 
times before electricity was available. Ask each group, 
aIso» to research how electricity is used today to produce 
the food, or clothing, or shelter we use so freely. 

Ask each gtoup to sumnarize its findings to t^e class and 
indicate what changes we would need to make in the way we 
live If we had no electricity. 
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PURPOSE: To develop and practice ways to save energy In the hotoe* 

lEVEL: 4*6 

SUBJECT: Social Studies 

CONCEPl^ Energy, i^s production, use, and conservation are essential 
In the maintenance of our society as we {enow It. 

REFERENCE : Energy Conservation Teaching Resource Unfts (Primary Level) , 
Ohio Depardnent oS Education. 

ACTIVITY: Review with the class the simple but very important concept 
that people can save energy by not wasting things. Every 
time something is wasted, the energy that went into producing 
it is wasted. The waste of food, pencils, paper, paper 
towels, water, or anything else is a waste of energy. 

Develop with the class a comprehensive list of things that 
afe often wasted in their homes. The list will likely in*^ 
elude those things cited above and others such as electricity, 
gas heat, cold from the refrigerator, hot water, soap, and 
other common products. Ask each child to make a chart of 
the things listed and plan to record on the chart daily for 
one week his personal score on wasting or saving the various 
things listed on the chart. Suggest that the children give 
themselves a plus every time they turn out a light that is 
not needed, 'use less water than usual, close the refrigerator 
* door more quickly than usual or do something else that savas 
energy. Suggest also that children give themselves a minus 
when they become aware of something they are doing or haven't 
done that wastes energy. 

At the end of a week o£ data collecting compile the data 
into a large chart on the chalkboard. Discuss what happened. 
Vhere did pupils save energy most often? Uhere was it most 
difficult? Did parents like the project? Were you able to 
change the wasteful habits of yourself? Your brothers or 
sisters? Your parents? 
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PURPOSE: To becocte aware of energy usage in our food system. 

LEVEL: 4-6 

SUBJECT: Social Studies 

CONCEPT: Energy, its production, use» and conservation are essential 
in the maintenance of our society as we know it. 

ACTXVIT7: Arrange to have a pizza party as a classroom activity. If 

possible involve parents or the school lunchroom program per- 
sonnel to make the party a no-cost or very low cost activity 
for the pupils. Ask- the persons preparing the pizza to use 
a great variety of ingredients: tomatoes, flour, cheese,; 
anchovies^ meat, pepperoni, etc., etc. During the party en- 
gage the children in identifying the ingredients they s^e 
or taste and list them «m the chalkboard. 

For_.each ingredient ask that two or three children research 
that food and report to the class on of the energy re- 

quired to make that food available for their pizza. Energy^ 
from the sun for plant growth, energy to cultivate and har- 
vest food crops, energy to can the foods » and energy to 
transport the foods are examples of the energy involved that 
can be learned from reference sources or interviews with 
adults. 

After the irdividuals or groups have reported to the class 
engage the entire class in considering the extent to x^ich 
our food tasts and habits have resulted in heavy energy 
usage. How might a very serious energy shortage change our 
eating habits? 
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PURPOSE: * To contrast energy usage during different periods in American 
history.' 

lEVEL: 4-6 ^ ... 

SUBJECT: Social Studies 

CONCEPT: Ener;gy, its production, use, and conservation sre essential 
in the'maintenance of our society as we )mow it. 

REFERENCE: A Teacher's Handbook on Energy , Colorado Department of Educa-. 
tion, Denver, Colorado 80203. 

. ACTTVITY: During a study of colonial times attention will be given to 
the types of recreation and entertainment com>nly found at 
that period of American history. To dramatize the difference 
between those early times and the present ask'children to 
bring, if possible, from home an .electrically powered toy or 
appliance which functions solely as a source of recreation or 
entertainment. ^ 

After a *'fun time period" when cnildren demonstrate their 
toys to their classmates engage the class in discussing the 
differences between toys and games commonly used in colonial 
times and those used today. Vhich cost more and why? Vhich 
type is more likely to break down or wear out and why? Vhich 
type requires more *'action" from the person playing with the 
toy or in the game? Vhich type requires more thinking? Does 
it take energy to make and run electric toys? Is the amount 
of electricity or the number of batteries used large enough^ 
to really make any difference when people are worried about 
an energy shortage? 

Ask the class to name some toys ^ developed within recent years 
that might have been harmful or a waste of money and energy. 
How can this happen? Vhat can they do about it? 
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PURPOSE: To examine the critical Importance of electricity In 
community llfe^ - - 



1£VEL: 



4-6 



SUBJECT: 



Social Studies 



CONCEPT: 



Energy, Its pro<iuctlon, use, and conservation are essential 
In the maintenance o£ our society as we know lt« 

HBFERENCE: A Teacher*s Handbook on Energy , Colorado Department of Edu- 
cation, J)enver, Colorado 80:^. 

ACTIVITY: During a study of the community or "ccmmunlty helpers" ask 
students to develop a list of occupations that provide ser- 
vices which are- essential to the survival ~o£ a conmunlty^^ 
The list will Include such services as water supply, sewage 
treatment, food supply, fire protection, police protection, 
medical services, and others. 

Ask students to find out, through reading or by asking adults 
who know, how important electricity Is In the process of 
providing the services they have listed as essential. What 
would happen If electricity was not available to the ^persons 
providing those services? If we didn't have enough electri- 
city for all these services which should be reduced first? 
Or would you try to save electricity someplace else? Where? 
How? 
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PDRF06E: To eiiq>ha8lze good (+) and bad (-) energy habits. 

I£VEL: 4-6 • ■ . 

SUBJECT: Social Studies 
Mathematics 
Science 

COKCEPT: Energy, Its production, use, and conservation are essential 
In the maintenance of our society as we know It. 

REFERENCE: Environmental Education: Strategies for Wise Use of Energy i 

Horth Carolina State Department of Public Instruction, Raleigh. 



ACTIVITy: 



EHERGY 
CARDS: 



Tbrough^ this simple board game, students will become aware of 
efficient energy-usage. 

1. Hake a game board for every 4 students. 

2. Obtain dice and make place markers for each team. 

3. Make positive and negative cards for energy^usage actions. 
- ^Positive cards Indicate efficient practice?* and negative 

cards Indicate wasteful practices. 

4. Roll the dice and go the number of spaces you roll.' If 
a message Is on the square, do what It Indicates. 

5. Ihe winner Is the person who gets to the land of Energy** 
Wise . ^ 

6. After game, discuss how many people have different values 
and attitudes toward energy and the environment. 



Sample Cards: Forward +; Backward * 



ENERCy CARDS - GROUP A: 



Answer Yes 
Answer Ho - 



- move forward 
stay where you are 



+2 If you turned off the light 

+4 if you walked to school or rode your bike 

+1 If you took a shower Instead of a bath 

+1 If you closed the refrigerator door 

+3 if your family owns a small 4-cyllnder car 

+2 If your thermostat Is setL^at 68° or lower to heat 

h4 If your family has no air conditioning 

+2 If you use fluorescent tubes instead of Incandescent bulbs 

+3 If your family has only black and white television 

+1 If you turn off the radio when you leave the- room 
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EMERGY CARPS - GROUP B : Answer Yes - move backward 

Answer Ho - stay where you are 

*3 if you use an electric toothbrush 

-2 if you use .an electric blanket 

-4 if your house ha» no storm windows or storm doors 

*3 if you have a dripping hot water faucet at home 

-4 if your family has a big car 

-4 if your family has a color Vf with in^itant-on 

-2 if you have a self**cleaning oven at home 

-1 if you have an electric knife in use 

-1 if there's an outside li^t burning^ during the day at horns 

-4 if you leave the TV playing when you leave the room 
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PURPOSE: 

LEVEL: 

SUBJECT: 

CONCEPT: 

Acnvixy: 



To examine packaging practices used in American supermarkets. 

4-6 

Social Studies 
Language Arts 

Energy^ its production^ use^ and conservation are essential 
in the maintenance of our society as we know it. 

Xn most countries of the world food purchased in grocery 
stores^ bakeries^ and meat markets is not wrapped in poly- 
ethylene or placed on styrofoam trays and then wriEipped^ as 
tends to be done in American supermarkets. The shopper 
brings her own shopping bag to market and places the unwrapped 
head of lettuce^ unbagged oranges^ meat wrapped only in 
butcher paper^ and-other purchases directly in her shopping 
bag. Much a£ the energy used to produce plastic films^ 
waxed paper^ styrofoam trays^ and other containers in our' 
'Werpacka^ed" food system is saved in most countries. 

After discussion along, the lines suggested above ask each 
child to interview his mother about her willingness to use 
the simpler system found in most countries. What problems 
does she see? Does she think our present system should be 
kept? Is she concerned about the amount of packaging mater- 
ial she now throws away? Does she thiiik the simpler system 
would save energy and money? 

Ask each child to report to the cla^s concerning his mother^s 
Judgment on these matters. What^ if any7 consensus is 
evident? 

Xf mothers and children believe overpackaging is present^ ask 
the children to write a letter stating their concern to be 
mailed or hand-delivered to their supermarket manager. Suggest 
in the letter that the class would be interested in knowing how 
he feels about the matter. 
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To locate geographically our world-wide energy resources of 
fossil fuels. 

4-6 

Social Studies 
Language Arts 
Science 

Presently, most of our energy requirements are nket thru using 
fossil fuels* However, there are other alternative sources 
of energy such as solar, wind, fission, fusion, hydrogen, 
hydto, and geothermal which must be considered and developed. 

REFERENCE: Mengel, Wayne. Energy^ Key 'to the Future, Teaching Tech- 
niques for the Understanding and Conservation of En€rgy » 
Dutchess County Board of Cooperative Educational Services, 
Foughkeepsie, New York. 

ACTIVITY: Energy resources, such as oil, coal, and natural gas, are 

located in different geographic regions of the world. Have 
students research the known-energy resources, their location 
and the geographic characteristics that indicate a possible 
fossil fuel reserve. On a map of the world, have the students 
locate these energy resources using different colored pins 
for each fuel* ^ ^ 

Once the energy resources haye been located, have the stu- 
dents decide \diich countries have the most fuel reserves and 
which tountri^s have the greatest demand for those energy 
fuels. Discuss what problems result in this supply/demand 
imbalance. * 



FURPOJE: 

LEVEL: 
SUBJECT: 

CONCEPT: 
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GRADE LEVEL 7-9 
Activities 

Science , 12 

Science-Mathematics 1 

Science-Social Studies S 

Science-Social Studies-Language Arts 1 

Science-Home Economics 2 

Mathemat Ics-Sclence 4 

Mathematlcs-Sclence-Soclal Studies 1 

Mathematics-Social Studies 1 

Social Studies 5 

Social Studies-Science 3 

Social Studies-Language Arts 4 
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PURPOSE: To measure heat and change of state eaexgy. 
xevel: 7-9 
SUBJECT: Science ^ 

CONCEPT: Energy Is a fixed coiEmodity being neither created nor de- 
stroyed but converted from one form to ano'^/ner. The keans 
of conversion and the byproducts of this conversion are 
Important. 

REFERENCE: Actlty suggested by Dorothy Bethel^ Science Teiicher^ Franklin 
Junior High School^ Urbane^ Ohio. 

ACTIVXT7: .The student will: 

1* Construct a miniature calorimeter using beakers » thermo- 
meter^ stirring rod^ Ice cube and water. 




^^^^ 



2. Record the quantity of water and temperature of the^ bath. 

3. Stir the water bath frequently and record the temper- 
atur^s^very three minutes. 

4. When the Ice Is melted^ stop^ record and calculate the 
heat gained by the bath and lost by the Ice (heat of 
fusion = 80 calories per one gram of Ice). 

5. Repeat with Ice water^ the same procedure and record the 
calories needed to lower the tmperature of the Ice water 
as the bath receives heat. 

6. Discuss the concept or relate the above experle^ice to 
the Ice cream free^er^ refrigerator^ etc^ 

7. Trace heat transfer through a diagram of a water-cooled 
reactor system. (Heat of vapor:' 2atlon Is 540 calories 
per gram.) 

8. Discuss the value of water as a cooling agent. 
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PURPOSE: To determine the energy generated by a solar cell. 
IZVEL: 7-9 



SUBJECT: Science 

CONCEPT: Presently^ most of our energy requirements are met thru using 
fossil fuels. However there are other alternative sources 
of energy such as solar, wind, fission, fuslun, hydrogen, 
hydro, and geothermal which must be considered , and developed. 

ACTIVITY: Materials needed for this Include a voltmeter, an amneter and 
a solar cell. 

On a board, connect the solar cell to the voltmeter and am- 
meter. Then have students take this Instrument outside to 
experiment. Ask the students to determine the best aiigle of 
the solar cell to get maxlmuit volt and ampere readings. Re^ 
cord this data. 

Back In the classroom^ have students determine the wattage 

by multiplying volts by amps. From this data> convert wattage 

to number of kllowatts\ 

How does the wattage produced by the solar cell compare with 
the wattage required by some household appliances? How does 
the number, of kilowatts produced compare with a typical 
famlly*s monthly consumption? Could solar cells be used to 
power a city? A home? How much surface area of solar cells 
would be required to produce the power needed for a home? 
What factors affect the efficiency i>f a solar cell? 
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PURPOSE; To demonstrate the use of solar energy conversion. 
I£VEL: 7-9'^ 
SUBJECT: Science 

CONCEPT: Presently, most of our energy requirements are met thru using 
fossil fuels. However there are other altem^ftlve sources 
of energy such as solar, vlnd, fission, fusion, hydrogen, 
hydro, and geothermal vhlch must be considered and developed. 

REFEREMCE: Rls, Biomas P., Editor. Energy and Man's Environment: 
Elementary Through Secondary Interdisciplinary Activity 
guide , Education/Research Systems, Inc., 2121 Fifth Avenue, 
Seattle, Washington 98121. 

ACTtVITV: Students can build a makeshift solar reflector by using an 
old umbrelli^and aluminum foil. Remove the handle of the 
umbrella and then line the Inside with the foil. Ihls solar 
reflector can be used to heat water by focusing It at the 
sun and then concentrating the energy on a beaker of water^ 
Using a thermometer, make temperature readings. 



1. How hot does the water temperature get? 



2. How long will the water remain this hot? 

3^ Do you get the same results on a cloudy day? Vhen the 
reflector is not pointed dlreiitly into the sun?" 

4^ Try heating other things In your solar reflector. 



5^ Could the dolar reflector have any applications in your 
everyday life? 

Here the teacher can guide the students into a discussion of 
the potential use of solar energy to produce steam to run 
turbines, to heat homes, and to cook foods^ A study of 
weather conditions and geographic locations suitable to the 
use ot solar energy could be researched. 
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PURPOSE: To demonstrate the most efficient means of trapping solar . 
energy. 

UVEL: 7*9 

SUJBJECT: Science 

CONCEPT: Presently, most of our energy requlrments are met thru udlng 
fossil fbels. However there are other alternative sources 
of energy such as solar, wind, fission, fusion, hydrogen, 
hydro, and geothermal which must be considered and developed. 

REFERENCE: Rls, Ihomas P. j Editor. Enerttv and Man's Environment: 
Elementary Through Secondary Interdisciplinary Activity 
Guide , Education/Research Systems, Inc., 2121 Fifth Avenue, 
Seattle, Washington 98121. 

ACnVITy: Students will be testing the efficiency of using solar energy 
to produce heat under varied conditions. Materials needed 
Include 6 test tubes with cne^hole stoppers to fit, 6 thermo^ 
meters, and sheets of black, blue, red, white, and green 
colored pai>er and aluminum foil. 

Students should fill each test tube with water, stopper, and 
Insert the thermometer Into the hole In the stopper. Behind 
each test tube, a different colored sheet of paper and the 
foil should be placed. The test tube set-up should be placed 
In direct sunlight. 

Record the Initial water tanperature! After five minutes of 
sunlight expcaure, read the temperature of the water again 
and record. Repeat this procedure for 30 minutes. What can 
be said about the color background and temperature ^ change? 

Repeat the experiment, this time wrapping each tube completely 
by the colored paper.^ Leave them wrapped for 30 minutes 
after making the first temperature reading. Are there any 
differences observable from the first set of data? Explain 
any differences. 

What are the optimum conditions for producing heat £rom solar 
energy in terms of your ^sxperlment? How is this important 
to the production of solar cells to produce home heat? Can 
you see any application? Explain. 
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i~ ' /PURPOSE: To evaluate the characteristics of selected fuels. 

' I SUBJECT: Science * 

CONCEPT: Presently, most of our energy requirements are laet thru us'lng 
fossil fuels. However there are other alternative sources 
of ecergy such as solar, vl^iul, fission, fusion, hydrogen, 
hydro, or geothemal which must be considered ai^ developed. 

REFERENCE: Energy Conservation Teaching Resource Units , Junior Hlgji and ^ 
Middle Schools, Ohio Oeparosent of Education. 

ACTIVITY: The characteristics of "good** energy resources are sometljiies 
listed as follows: 

1. High energy potential 

2. Abundant supply available 

3. Relatively easy to obtain 

4. Relatively easy to convert the energy source Into useful 
work 



5. Extraction and use of the energy source should not have ' 
negative environmental effects or In any other way pose 
threats to health. 

Some energy sources are high (4*) In some of these character* 
Is tics but low (-) In others. 

Divide the class Into groups of three or four students and 
have them rate 0» or several faels on the characterise 
tics listed. Conmion energy resources such as coal» petroleum^ 
natural gas and wood should be rated. It might be Interest-- 
Ing to Include other fuels seldom used In the U.S.A. such as 
peat» alcohol^ dried cow dung and others. 

Pool group judgments to determine areas of agreement or dls^ 
agreement. What Is the likelihood of our "running out'* of 
the best fuels? What» if anything^ can be done about It? 
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PURPOSE: To promote more discriminating buying of electrical appliances. 
lEVEL: 7-9 
SUBJECT: Science 

CONCEPT: Energy^ its production^ use^ and conservation are essential 
in the maintenance of our society as we know it. 

REFERENCE: The Energy Book . South Carolina Department of Education* 
Columbia^ South Carolina 29201. * 

ACTIVITY: Review with the class and list on the chalkboard the major 
electrical appliances found in many American hcnces such as 
refrigerator^ television set^ stove^ heater^ air-conditioning 
unit^ radio and so forth. 

Ask each child to take the list^ home and interview his 
parent<8) to ascertain which, if any, of the appliances hava 
been purchased during the past 15 years . Secure for each 
appliance purchased the brand name, size, and if possible^ 
the amount of electricity required to operate. Ask parents 
to explain what influenced their selection of brandy size, 
and model for each appliance. Ask specifically whether the 
amount of electricity required to operate the appliance was 
considered before purchasing. 

Record, into a large table under appropriate headings on the 
chc^lkboard^ the data secured by each student. (Kind of 
appliance, size, brand name^ etc) Vhat brand nauies are most 
prominent? Vhat sizes are most comnon? Vhat appliances re- 
quire the most electricity? Did parents really consider the 
amount of electricity required to operate the various appli- 
ances when they bought them? Vhy did they choose the appli* 
ance they bought and not some other one? Do parents believe 
they will give the cost of operating an appliance more atten- 
tiou in &jture purchases? Vhy or why not? ' 
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PURPOSE: To observe energy transformations In the home. 

LEVEL: 7-9 . 

SUBJECT: Science 

GQHCEfX: Energy, its production^ use^ and conservation are essential 
in the maintenance of our society as we know it. 

BEFEREHCE: Activity suggested by Dorothy Bethel^ Science Teacher^ Frank- 
lin Junior High School^ Urbana^ Ohio. 

ACTIVlXy: The student will: 

1. Survey his home with a chart of listed items that' 
transform energy. He will name the energy going into 
each item and the type of energy used in the end. 

2. Use a collective procedure with the entire class and 
arrive at the frequencies at which various energy 
changes occur from their list. 

3. Finalize his research with a conclusion on what energy 
transformations and forms are used most frequently. 

4. Compare his findings with a home energy usage graph. 
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HOME USE AND ENERGY CSECK. LIS* 



Name of Item 
Using Energy 



^ > 

SI 

A rt 

1^ A 



o 

I 

9 ^ 

rt A 
o 

o 

ft Hi 



A m 
a 

H A 

1^ 



A <? 
A 

a o 

Hi 

3* PI 

A 0 

^ * 
W H 

a OQ 



(a or 

A A 



O ' 



A 

^ o 

A C 

A H 



How Does It 
Help You? 



Electric Radio 












Portable Radio 












Electric Can Opener 












Blender 












Ranf^e (stove) 






- 






Refrigerator 












Dishwasher 












Mixer 










4 


Hand-operated Can 
Opener 












Popcorn Popper 












Toaster 












Electric Skillet 












Food Crinder 












Waffle Iron 












Humidifier 












Telephone 












Lamp 












Television 












Toothbrush 












Pencil Sharpener 
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HOME USE AND ENERGY CHECK UST (Continued) 



Hair Dryer 












Doorbell 












Vacuum Cleaner 




- - 








Furnace 












Water Heater 












Hand Saw 












Saber Saw 












Drill 












Sander 












Grill 












Porch Lifiht 












Clock 












Sewing Machine 












Record Player 










- 


Shoe Polisher 












Movie Camera 












Iron 












Candles 












Brooin 












Washer 


■ — 










Dryer 












Ceiling Lieht 












Fan 












Deepfreeze 












Mop 
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U(m USE AND EMER67 CHECK LIST (Continued) 



Vaporizer 












Electric Razor 












* 

Fireplace 












Toys 












jfiasniiKnc 
























unnoer 
























K^nixe 












£iectric BianKet 












Hot Plate 












1 ^^.A -Wi rf^ ^^.A. f \ J ^ A rf^ 1 

ir^r E>ase uis posa i 












iSun warmer 












AuCxng Piacnine 
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PURPOSE: To examine changing patterns of energy use. 
ICTEL: 7-9 
SUBJECT: Science 

CONCEPT: Energy Is a fixed comnodlty being neither^ created nor 

destroyed but converted from one form to another. The means 
of comrerslon. and the by-products of this conversion are 
important. 

ACTIVITY: Present to the class the pattern of natural gas use In the 
U.S.A. in 1972 and the projected uses of this source of 
energy In 1990 as reported below by the Shell Oil Company. 

Ask for volunteers or divide the class Into six groups and " 
assign the homework or library research task of finding as 
maiiy specific examples as they can of how natural gas Is used 
In the residential, Industrial, commercial^ electric utility^ 
chemical and oil and gas markets. 

Share the findings In a subsequent class meeting. Try to 
analyze why some markets will be Increasing and others de** 
creasing their use of natural gas between now and 1990. 
What energy resources will be substituted In the Industrial 
and electric utilities markets for diminishing supplies of 
natural gas? 



GAS CONSUMPTION BY MARKET 



1972 



1990 




OIL & GAS- 
CO. USE 
11% 



CHEMICAL 

3% 



COMMERCIAL 
10% 




CHEMICAL 

6% 



ELECTRIC 
UTILITIES 
8% 



Courtesy of Shell Oil Company 
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FURPO$E: to study the conversion of plant materials into coal. 
lEVEL: 7-9 
SUBJECT: Science 

CONCEPT: Energy is a fixed coomodity being neither created nor 

destroyed but converted from one form to another. The means 
of conversion and the by-products of this conversion are 
linportant. 

REFEREHCE: Activity suggested by Michele Alexander and John Heth» Science 
teachers^ Grove port-Hadis on High School^ Gtoveport^ Ohio 

ACTIVITY: Have available in class the following materials: 

^ ferns 

slides or diagrams of tree ferns 

sand» peat rnoss^ coal 

10 gallon a.quarium 

slides or charts of geologic time 

1. Distribute to the students^, samples of fems» peat» and 
coal. Show students geologic time charts and describe 
the physical condition of the earth during the coal- 
forming processes. 

2. Fill a 10 gallon aquarium with tap water. Add enough 
peat moss to make a one-inch layer. Allow one week to 
elapse. What is the condition of tjie water now? (In- 
clude pH» odor» turbidity^ deconq>osition of peat» etc.) ' 
Have any changes occurred in the peat? Suggest reasons 
for the changes^ or explain why changes did not occur. 

Sift moderately fine sand over the peat to a depth of 
one inch. After the sand settles^ add an equal depth of 
peat. Repeat the process for as lotig as desired^ or un* 
til several successive layers have formed. Is coal still 
being formed today naturally? Explain. 

3. Students should then go to the library and research the 
formation of coal» the types of coal» and the locations 
of coal deposits in this state. 

4. Using topographical maps^ locate the coal-producing areas 
in your state (or in the United States)* Find cross- 
sections of the area and locate a coal vein* Would the 
cost of extracting the coal be feasible and practical? 
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PURPOSE: To examine energy usage In -the public water supply. 
lEVEL: 7-9 
SUBJECT: Science 

CONCEPT: Energy Is so basic that nothing moves or Is accomplished 
without It. . 

ACTOTITY: Secure a topographic map(s) of the area that Includes the 

city water filtration- pumpli^ station and the residences of 
the students In the class. Involve the students In learning 
how to read elevation levels on a topographic map and ask 
each student to determine the difference In elevation between 
the pumping plant and his home. (Homes will almost always 
be higher than the pumping plant.) , . 

Ask the student to obtain from his parents a record of the 
amount of water used In the home during the past three or 
six months, ihe weight of water used can be calculated 
since one cubic foot weighs 62.5 pounds. The height the 
water was lifted Is known from the elevation differences 
found on the topographic map(s). 

Since work can be measured In ft/ lbs the elevation difference 
times weight of water used equals the minimum work done to 
deliver water to the family. Review other factors that would 
Increase this amount (e.g. » friction^ height of water supply 
standplpe^ and others.) 

Compare results obtained for each household. Vhlch one 
required more energy to have lt& water delivered? Vhy? Is 
wasting water also wasting energy? Vhat are some very ob^ 
vious ways to save water and thus electricity? 
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FUKPOSE: To use a steam engine model to power a wheel* 
LEVEL: 7-9 
SUBJECT: Science 

CONCEPT: Energy is so basic that nothii^ moves or is accomplished 
without it, 

REFERENCE: Ris> Thomas F*> Editor* Energy and Man's Enviroinaeat: 
Elementary Through Secondary Interdisciplinary Activity 
Guide * Education/Research Systems^ Inc*, 2121 Fifth Avenue , 
Seattle, Washington 98121* 

ACTIVITY: Using the following materials and design, students can 
assemble 3 model steam engine* 




Mot wrtc 

Teachers can guide the students into a discussion of energy 
production and conversion* Th^ following sample questions 
could be discussedt 

1. What other heat sources (fuels) could have been used to 
boil the water? 

2* How could you improve the design of this powerplant to in- 
crease efficiency? Try your ide^* 

3* How can the turning wheel be made to do work? 

4* What is a turbine? How does it work? 

5* What are some ways in which this model steam engine con- 
verts or can convert energy? 
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PURPOSE: To designed miniature power plant. 
LEVEL: 7*9 
SUBJECT: Science 

CONCEPT: Energy Is so basic that nothing moves or Is accompllahed 
without It. 

BEFEREKCE: Kestler» Ronald. "Super Spool: An Experiment In Power plant 
Design"* Science Actlvltlea * May/june 1974. 

ACTIVITY: Students will need the following materials to build their 

powerplants * rubberbandst an empty wooden thread spool* two 
wooden matches or two pieces of plastic straw* a l/4**lnch 
thick wax washer cut from a piece of candle* and .a small 
nail. 

Directions to construct this power plant are as follows: 

Step 1: Drive the nail into the spool* about 1/8 inch from 
the hole. 

Step 2: Cut a l/4^1iich round slab of wax. '^.e end of a 
candle can be used for this. Bore a hole in the 
center and notch one side. 

Step 3: Thread the rubberband through the wax washer and the 
hole in the spool; loop it over the large stick at 
the end with the wax washer and over the small stick 
at the end with the nail. 

Step 4: Wind the large stick about 10 to 20 turns* place on 
a flat surface* and release. The spool should move 
forward at a slow even rate. 



3m< 



Discussions concerning energy production and work done can be 
generated while working yith these miniature powerplants. 
Some of the following questions could be discussed while work*- 
Ing with these spools: 
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1. Why does the spool move? 

2. Whatsis its source of energy? 

63 



3. What Is Its rate of speed In: 

a) In/min 

b) ft/hr 

c) nan/sec 

d) cm/mln 

e) m/hr 

4. What can be done to Increase the speed of the spoql? 

5. How steep (In degrees) an Inclined plane will the spool 
climb? 

6. How much of a load will the spool pull? 

7. Hake improvements on the basic design that will Increase 
power and efficiency. 

Introduce the Idea of doing work and 'discuss the methods: In 
'Which work is done. Relate this miniature power plant to 
the production of energy at real^^llfe power plants.' 
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PURPOSE: To provide students with an unders tending of (1) how the 
amount of electricity used in the home is measured, and 
(2) the differences in energy requirements and operation 
costs of various household appliances. 

lEVEL: 7-9 

SUBJECT: Science 

Mathematics 

CQHCEFT: Energy, its production, use, and conservation are essential 
in the maintenance of our society as we know it. 

REFERENCE: Living With Electricity . Columbus & Southern Ohio Electric- 
ity Company, 1967. Activity suggested by James M* Richmond, 
Doctoral Student in Science Education, Ohio Stat*^ University, 
Columbus* Ohio. 

ACTIVITY: Define the terms needed to unders^tand the measurement of 
electricity consumption in the home (watt, kilowatt, kilo-^ 
watt hour). From an electric company bill determine the 
average cost of a kilowatt-hour (KNH) for your area. Have 
students examine the table of "Average Wattage of Electrical 
Appliances", and then compute what it costs in their own 
homes to: 

1. Leave a 100-watt light bulb burning for 6 hours 

2. Use the vacuum cleaner for 2 hours 

3* Use all burners of the oven and range for 3 hours 
4. Use a dishwasher for 1 hour every day for 30 days 
'5. Run an electric clock for 1 year. 

A variety of other simple calculations (appropriate for the 
class) should be devised to illustrate the relative cost of 
household appliances* 

DISCUSSIOH 

Have students list all the electrical appliances in their 
homes. What appliances consume the most energy? What ones 
consume the least? Are these appliances necessary or simply 
luxuries? What can we do to conserve ^ energy and decrease 
household costs? 

X_ ACTIVITIES TO BE COMPLETED AT HOME 

1. Check the wattage of the light bulbs and fluorescent 
bulbs in your house, and estimate the number of minutes 
or hours that they are used each day. Determine the 
cost of lighting your home for one evening, one month, 
and one year . 
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2* If previous electric bills are avaiUbxe, construct a 

graph to show the monthly cost of electricity consumed in 
your home over the past 12 months. Is there a signifi- 
cant variation in the cost per month? Which months are 
most expensive? Why? 

3* Record the reading on your electric meter at the same 
time each day for one week (or one month). Plot a 
cumulative graph (and histogram) to illustrate your 
electricity consumption (KWH) over the period of time. 
Is more electricity consumed on some days than on others? 
Why? 



AVERAGE WAYTAGE Or ELCCTmCAl APPtlANCES 



--Appliance Average Wattage 

^l#ttt# Worm^f 400 

lr«ntf 1335 

Crottit) Qrfer , 4600 

a«k 2 

Coff«emoictf {Aiitomft|1e) 990 

i€o3i sao 

D^hiimtdTlftf ^90 

VhhwQ9htr (V/tih heot unit) 1155 

Vlthw9yh9r (Ho heot iiflit) > ^90 

Dt>|io»il (Oflty) 990 

r«n# Att1< 970 

Font Deik 70 

F«f^ himat^ ^5 

Fan# Vofltttottfl? 95 

Floor I^Uiher ^40 

Germtd^ot t«mp 30 

Crtit 770 

Hotf Df7t# *i ^95 



tttcfrle fttdnV^t liO 

HtottflQ Pod 55 

Food Froerer (9 €u* ft*) 1^5 

Irw 1*000 

Ironof 1/500 



Appliance Average \VaU4toe 

Heot tomp (Iflfrored) ^50 

Heater, ftodtoflt t095 

Hot Ptoto tt40 

Mtjter, Fo^d 190 

on twAtr 345 

Pefcoft»tof 4^0 

ftodio 90 

to4to4>hoflosfc^h loo 

Itoror 15 

5ewf(flQ Mo(h1n9 75 

5to1cef / 900 

TelftVbtofl ^90 

Tooiter 1C00 

Vocuiim Cteofier (Tonic type) 975 

VJbfotof 45 

Woffle trofl #55 

Woiher 2tO 

WdtQf Piimp ^6$ 



ftoflflo 13,000* 

IE vfflQt rotor ^05 

ftoom Codter (WJiidovv typo) 400 

Kooitcr 1,900 

Woter Mtottr (66 floltoM) »50 

•TAff includes totut fcnttrtoc of all the 
mmcrs end ovcti of the range* 



Thete appliances arc usxmUy controlled by thermostats ivh(eh permit 
ike fiow of ctectrivity for intermittent period^ only* 
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PURPOSE: To beco<ae more aware of energy wasteful habits. 

lEVEL: 7-9 

SUBJECT: Science 

Social Studies 



CONCEPT: 



REFERENCE: 



ACmiTi: 



Energy Is a^lxed coranadlty being neither created nor 
destroyed but converted from one form to another. The means 
of conversion and the by-products of this conversion are 
important. 

Energy In Solid Waste - A Citizens Guide to Saving. 
Citizens' Advisory Committee on Environmental Quality^ 1700 
Pennsylvania Ave.» N.W. , Washington* DC 20006. 

Review Pith the class the general principle that energy Is 
required to make all of the substances we throw away In our 
trash canss. Develop on the chalkboard with Input from 
students a list of the substances commonly thrown Into trash 
cans such as paper* food wastes* glass containers* plastic 
wrapping materials* and others. Ask students to **g;uess^^ what 
substances comprise the major portions of solid waste found 
in the **Hatlonal Trash Can". 



Present* with use of an overhead projector* the figure below 
that shows the amount of various substances comprising the 
national trash can in 1971. Compare the data sbown with 
their guesses. 

Involve students in speculating whether^ the contents of the 
trash can have been changing since 1971. Why or why not? 
Ask each student to list on paper several things he and/or 
his family can do to reduce waste in two or ':hree of the 
categories. Discuss individual responses in an effort to 
reach class consensus. 
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PURPOSE: To examine the role of tnass transit in fuel conservation. 

I£VEL: 7-9 

SUBJECT: Science 

Social Studies 

CONCEPT: Energy its production, use, and conservation are essential 
in the maintenance of our society as we know it. 

REPEBENCE: Ris, Thomas P., Editor. Energy and Man*s Environment: 
Elementary Through Secondary Interdisciplinary Activity 
Guide, Education/Research Systems, Inc., 2121 Pifth Avenue, 
Seattle, Washington 98121. 

ACTIVITY: Discuss with students the types of public transportation or 
mass transit systems available to U.S. cities (bus, subway^ 
train). It has been suggested that thru greater use of these 
private citizens would use less fuel. 



Suppose this were put into action. 



List the fuels that would be saved. What, if any» neu Cuals 
would be used? 



What Jobs mis^t be lost? 

What new Jobs would be created for these new transportation 
systems? 

Economically, would it be beneficial to adopt a mass transit 
system in place of the present auto-dominated one? 

Conserve tionally, would there be a sufficient reduction in 
fuel usage and pollution to warrant this change*^aver? 
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PURPOSE: To relate electrical energy needs to maintenance of present 
life styles. 

LEVEL: 7-9 

SUBJECT: * Science 

Social Studies 

CONCEPT: Energy, its production, use, and conservation are essential 
in the maintenance of our society as we know it. 

SEFEftENCE: Activity suggested by H. K. tfaggoner. Science Teacher, Fair^ 
land High School, Froctorville, Ohio. 

ACTIVITY: (It win be evident that this activity works best just prior 
to a 5 or more day vacation when the student is not required 
to be in school or other public institution.) 

On the school day prior to the beginning of this activity ask 
each student to survey his/her home and property after school 
and list every item that requires alternating current in 
order to function. 

On the first day of this activity make a composite list on 
the classroom blackboard of all the types of items named by 
the students. 

Divide the students into small groups of 3*5 and hav&-each 



group use 


the composite list to make 


1. 


Items 


"absolutely necessary" 


2. 


Items 


"difficult to do without" 


3. 


Items 


"you could live without" 


4. 


Items 


"that are nice to have" 


5. 


Items 


"entirely luxurious" 



Student groups will differ somewhat on where they subsist 
various items and these differences should be discussed to 
help them see their own hierarchies of needs* 

On the classroom blackboard, divide the items in the compos- 
ite list into the 5 sublists based on general concensus of 
the class. Be sure each student now has these items so 
listed. 

Now ask for student volunteers who will take part in the 
following experiment during their impending 5 (or more) day 
vacation. Volunteers will eliminate from their daily lives 
as many items as practicable according to the following form: 

09 
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Eliminate all 


items 


in sublist 5; 




Day 2, 


Eliminate all 


items 


it) sublid^ts"^ and 4; 


Day 3- 


Eliminate all 


items 


in sublists 5, 4, 


and 3; . 


Day 4- 


Eliminate all 


items 


in sublists 5, 4, 


3, and 2; 




Eliminate all 


iteES 


in sublists 5, 4, 


3, 2, and 1. 



Ask students to keep daily diaries during the course of the 
experiment of their impressions and discuss these as a group 
when school resumes. 

Discussion should help students see what changes, if any, they 
would willingly make in their life styles to conserve energy; 
what changes may be reasonably imposed on them during an 
energy shortage and what they would consider unreasonable 
hardships during such a shortage. This discussion may also 
lead into another activity on alternate energy sources, should 
the students not desire any reduction in energy consumption. 



7U 



69 



PURPOSE: To examine varying demands ^or electricity in homes. 

lEVEL: 4-6 
V-9 

SUBJECT: Science 

Social Studies 

CONCEPT: Energy, its production, use, and conservation are essential 
in the maintenance of our society as we know it. 

ACTIVITy: During a study of electricity all students should develop a 
clear understanding that the electricity available at the 
flick of a switch in our homes, schools, stores, factories* 
and other places cannot be stored. It must be produced as 
needed. During the days and hours when demand for electricity 
Is very high the electric power companies are required to use 
less efficient "stand-by*' capacity to produce the needed 
electricity thus resulting in a higher cost per KWH. 

Involve thepiaSS"^!^ predicting the times when they would be 
using th'S'^ost electricity in their homes. Try to get class 
agreement on the likely "ups and downs" o£'"electrical use 
between 7:00 a.m. and 10:00 p.m. 

Ask for student volunteers to read their home electric meters 
hourly on a Saturday and Sunday and bring the data to school 
Monday for class analysis. Do the data support their pre* 
— diction? 

How do they explain the high and low rates of use at differ- 
ent times? What suggestions can they make to spread some of 
"peak hour demands to periods of lighter demand? Would they, 
personally, be willing to follow their own suggestions? 

How might large communities such as cities juggle schedules 
to even out the electrical demand? Axe the student sugges- 
tions feasible? Why or why not? 
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PURPOSE: 

I£V£L: 

SinUECT: 

CONCEPT: 

REFERENCE: 

AcnviTy: 



To study Individual faotily uses of electricity and/or natural- 
gas. V 



4-6 
7-9 



Science 
Sofl^l Studies 

Energy, Its production, use, and * conservation are essential 
in the maintenance of our society as we know it. 

Enerftv Conservation Teaching Resource Units , Ohio Department 
of Education. 

Learn how to read electric and gas meters. Actual electric 
meters are often available, on loan, from the local electric 
company. Cardboard models of electric and gas meters can be 
made easily by students who can then practice reading a 
variety of Bteter settings as they work in pairs or groups of 
three. 

After masteting how to read the meters ask every student to 
read the gas and/or electric meters in their homes at an 
agreed upon time (e.g. 5:00 p.m. on Wednesday). Indicate 
also that they will be reading the meters exactly one week 
later to determine how much gas and electricity they will be - 
using in one week. Record the data fcr each family on a 
classtobm chart. 

After securing the base line data for one week announce an 
^'energy saving week". Urge each child to engage his family 
in seeing how much they can reduce their ^as and/or elec- 
tricity usage before the next weekly reading will be taken. 
Record the data for the second week. Vhat family saved the 
most? The least? Vhat was the average saving? Children 
from families that saved the most can be asked to explain 
how they were so successful. Was it hard or easy to save 
energy? 

Caution This activity should be done, if possible, during 
a period of relatively stable temperatures such as dead of 
winter, early fall, or late spring. At other times, however, 
children can be helped to understand how changing outside 
tejoperatures affect energy use. 
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FURPOSE: To examine energy usage In various modes of transportation. 
ICTEL: 7-9 

SUBJECT: Science 

Social Studies 
Language Arts 

CONCEPT: ' Energy Is a fixed coimiiodlty being neither created nor 

destroyed but converted from one form to another. Ihe means 
of conversion and the by-products of this conversion are 
important . 

REFERENCE: A Teacher's Handbook on Energy , Colorado Department of Educa- 
tlon, Denver, Colorado 80203 

ACTIVITY: Present to the class the graphed data shown below entitled 
^^Transportation Energy Consumption of Various Modes**. 

Divide the class Into four groups entitled (1) automobiles, 
(2) buses» (3) trains^ and (4) airplanes. Assign each group 
the responsibility to examine carefully the data concerning 
the efficiency of various vehicles within their mode of 
transportation. Each group should also compare the efficiency 
of their mode with the other three. 

Each group should select a spokesman or two who will e^laln, 
as clearly as possible, why certain vehicles In their type 
of transportation are more energy consumptive than others. 
The spokesman should also report and defend the group 
decision as to whether **thelr type** of transportation should 
Increase or decrease In the years ahead. 
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TRANSPORTATION ENERGY CONSUMPTION 
OF VARIOUS MODES 



12 - 



O 

8 



y> 6 

i 

g 4|- 

(A 

i 

2k 



AUTOMOBILES BUSES MOTORCYCLE TRAINS AIRPLANES 



REGULAR StZJL 



S.S.T. 



SUB-COMPACT 
SIZE 




250 MPH 

TRACKED HOVERTItAIN 

\ iUMPO 
JET- 



URBAN 
MONORAIL 



TYPICAL 
PASSENGER 
TRAIN -1 



UpAN BUS 

' HIGHWAY eUS 
INIBUS 



MOTORCYCLE 



n 



REGULAR 

ml 



PRIVATE 

pukeT 



AutOK 



*8iBes: 

*Mototcycle: 
*Tfjins: 



Klines: 



MODE 

Reeuiat Size 

SutKompacI 

Vwy Small (gasoline) 

Vefy SiTHtl (electric) 

Urtnn Ihjs 

Hi|hwty bus 

Minibus 

am 

Passenger train 
250 mph Tracked 
Hovettfain 
tfrbun Monorail 
Private plane 
Regular jet |DC-8) 
Jumbojet ^-747) 
S5.T. (Mach 2.7. US.) 



P/jSENGER MIIES NUMBER THOUSANDS STU-S 
PER GALLON PASSENGEftS PER PASSENGER MlU 



12 
23 
59 

41 

140 
175 
160 
65 



15 
40 

H 
20 

30 

11 



U 
1.3 
1.3 
1.3 

12 

22 
7 
1 

300 

48 

20 
3 

80 
200 
ISO 



10.4 
5.4 
2.1 
1.6 

U 

0.7 

0.8 
1.9 

83 
3.1 
3.4 
6J 
A2 
11.4 



RIct, Richard A., 1972. "Energy Eflicl^ncios of (he Transport Systoms!" a paper 
pr«s«nl«0 bafOro IM Socioty Ot Automotive Engineers at the International 
Automotive Engineering Congress, DatrOH. MicJiigan. January, 1973. 
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PURPOSE: 

I£VEL: 

SUBJECT: 

CONCEPT: 

ACTIVITy: 



To Illustrate the need for conserving energy. 
7-9 

Science 

Home Economics 

Energy, Its production, use, and conservation are essential 
In the maintenance of our society as. we know It. 

Shortages In home heating fuels and the hlg^ cost of elec* 
trlcal energy generation have prompted utility companies, as 
well as the public, to look Into energy conserving methods 
to help heat the home efficiently. 

Have the students prepare a checklist of conserving projects 
for thf;lr homes. Then have the Individual students survey 
their homes to see 1£ the practices are In effect there. 
Students can bring this Information back to .the classroom 
and discuss the problems that prevail. After this large 
group discussion^ have th^ students taka back their findings 
to their parents. 

Topics for discussion should Include amount of fuel wasted^ 
effect on heating bill, and ways to alleviate the probl^s. 
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Sample Checklist: 





Yes 


No 


Storm Windows 






Storm Doors 






Insulation 






Heat Off In Unused Rooms 






Weathers tripping 
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PURPOSE: 
I£VCL: 



To determine the most efficient and economical means of cook- 
ing meals.' 

7-9 . 

Science 

Borne Econondcs 



COHCEFT: Energy, Its production, use, and conservation are essential 
In the maintenance of our society as we know It. 

ACTtVITJ: In a time when everyone is concerned with energy consumption 
and conservation, this activity Is designed to show students 
how some practices start In the home. 

Have students choose a recipe for a roast or ^ cake. Have 
some prepare the food In an electric oven, a microwave oven, 
a toasteroven, and a crockpot. Determine the wattage of each 
appliance by reading the labels on each. Kext convert this 
to kilowatts. Have students check the recipes for the time 
needed to bake or cook In each appliance. Multiply this time 
by the number of kilowatts. This converts the information 
into kilowatt hours. To determine the cost of using this 
much energy, multiply to kilowatt hours by the local cost 
per kilowatt hour. ^ 

What is the cheapest appliance to operate? Which appliance 
uses the least energy? Xs^there any difference in the qual- 
ity of food cooked? In which appliance did the food cook 
best? Bow can you conserve energy in cooking? 
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.PURPOSE: To study the world's supply x^f <3epletable natural resources. 

LEVEL: 7-9 

SU&JECT : Mathanatics 
Science 

CONCEPT: The production and distribution of energy have environmental 
and economic conseauences . 

REFERENCE: Activity suggested by ,Penelope McCartney* Science Teacher, 
Pettisville High School, Pettisville, Ohio. 

ACTIVITY: Energy is^ that <Iuality that allows or causes change, force, 
work, movement or heat. The results of energy can be 
mea&ured and Its erf ects felt. Many people falsely assume 
that energy will be available forever. ■ Ttie world*8 supply of 
natural resources, especially those which go into the crea- 
tion of energy, are not limitless. Energy producing re- 
sources are being used at an ever increasing rate by the 
affluent nations of the world. Until recently, very little 
thought or attention has been given to what will happen,when 
the raw materials needed to produce energy become scarce and 
ultimatoly depleted. The United States has only a small 
fraction of the earth's population, but consumes more than 
one-third of the earth's annual output of natural resources 
to produce the goods and services represented by our present 
standard of living. 

The graph below represents the life span of a depletable 
resource- 



B 

H 
O 

I 

At; 



Rapidly expanding _use 




Discovery and 
development 



Source becomes scarce, 
cost high 



YEARS 
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Ihe following graph represents an optimistic view of the life 
span of the world's oil resources. 



40 




YEAR 



After studying both graphs answer the following questions. 

1. When did the discovery of the use of oil for^ producing 
energy occur? 

2. What is happening today in regard to the use of oil as an 
energy producing source? 

3* How many years do we have left before our natural resource 
above is depleted? 

J" 

4. From the available literature obtain data adequate *t:o 
construct a graph showing the life span of another ener- 
gy producing natural resource such as natural gas^ 
uranium^ or coal. 



**Do you feel that i^ is fair for a country the size of the 
^.United States to use perhaps as much as thirty times the 
amount of unrenewable resources per person as another 
smaller underdeveloped country? Give reasons to support 
your answer. 
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PURPOSE: To determine how much it costs per month to operate various 
home electrical appliances. * 

lEVEL: 7-9 

SUBJECT: Mathematics 
Science 

C0I7CEPT: Energy, its production, use, and conservation are essential 
in the maintenance of our society as we know it. . 

BEFEREHCE: Activity suggested by Michael G. Mashchak, Science Te&cher, 
Lehman High School, Canton, Ohio. - 

ACTIVItY: Students can calculate the cost of operating appliances in 
their homes when the following information is available: 
the appliance wattage, the number of hours it operatias, and 
the cost of electricity. 

Review with the class the definitions of the following basic 
electrical terms: volt, amp, watt, kilowatt, and kilowatt- 
hour (KWH). Then give the class some sample problems using 
the following formulas: 



-Watts =* Amps x Volts 

Yjl^ ^ .Amps X Volts x Hours of use 
1000 watts 

= Wattage x Hours 
1000 watts 



Ask the students to choose five home appliances that can be 
monitored for one month. Request that they locate (serial, 
plate) or calculate (amps x volts) the wattage for each test 
appliance and record thiSL information on their data chart. 
Also, have each student record the hours of use per day for 
each of the experiment's test appliances. 

Suggest that an index card be taped to each test appliance so 
that any member of the family can record its **on" time. 

While collecting data calculate the KWH (wattage x "on** time) 
used per day for each test appliance. 

Call the local electric utility to find the average cost per 
KWH for all residential customers. It is possible to get a 
nore accurate figure by dividing the amount of your electric 
bill by the number of KWH used during the t>i,lllng month. 

Operation for the test appliances can be determined by multi- 
plying the KWH by the cost per KWH- 
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Example ; A styling hair dryer uses 330 watts and Its **on** 
time Is 4 hours per month. How many KNH*s are used^ and what 
does It cost to operate? 



^ wattage x hours 
1000 watts 

KWH X ^30 X 4 „ 1320 ^ j 32 
1000 . 1000 

Mow to find the cost of operation^ multiply the KWH by the 
cost per KWH ($.038). 



1.32 X .038 = O.OSOie 



Ihe hair dryer would cost about $.05 to operate for one 
month. 

The data collected dulling this activity will give each stu- 
dent an Idea how much It actually costs to operate a particu- 
lar appliance for one month. In addition^ each^ student could 
use his electric bill (total KHH*s used) to determine what 
percetttaj^e of electrical power was required to operate that 
appliance. , 
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FURFOSE: To examine world wide distribution and use of natural gas. 

IZVEL: 7-9 

SUBJECT: Mathematics 
Science 

CONCEPT: Presently^ most of our energy requirements are met thru using 
fossil fuels. However, there are other alternative sources 
of energy such as solar^ wind» fission^ fusion^ hydrogen^ 
hydro^ and geothermal which must be considered and developed. 

EEEERENCE: Energy Facts 11 ^ Science Policy Research Division^ Congress* 
iohal Research Service^ Library of Congress, 1975» U.S. 
Government Printing Office^ Washington^ DC 20402. 

ACTIVITY: Review with the class the data shown below concerning natural 
gas production throughout the world in 1973. Review also 
the data shown concerning natural gas reserves throughout 
the world in the same year. 

Ask students to calculate the number of years of assured 
gas supply for each geographic region on the basis of rate 
of production and known reserves in 1973. What countries or 
regions appear likely to exhaust their supplies first? Vhat 
regions are in the best position? Vh'at sources of supply are 
most promising for regions that may need to buy this fuel? Is 
it possible to ship natural gas across thousands of miles of 
ocean as we do petroleum? What makes gas shipped in this 
manner so expensive? 



World JVarunI Gts Productlofh 1973 
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FURF06E: to calculate energy equivalents of household trash. 

I£VEL: 7-9 

SUBJECT: Mathematics 
Science 



COKCEPX:^^ Energy is a fixed conmodity being neither created nor de- 
stroyed but converted from one form to another. Ihe means 
of conversion and the by-products of this conversion are 
important- 

REFERENCE: Energy In Solid Waste - A Citizens Guide to Saving. 

Citizens' Advisory Connittee on Enviroiunental Quality, 1700 
Pennsylvania Ave., N.W. , Wadhin^ton, DC 20006. SE 019 846. 

ACTIVIIT: Review with the class the general principle that etiergy is 
required to make all of the substances we throt. awav in our 
trash cans. Review also the principle that recycling ma- 
terials generally requires less energy than making new pro- 
ducts from virgin materials* Indicate that energy savings 
can be calculated in KHH of electricity, BTU's, gasoline 
equivalents, and in other units. 

Present, with use of an overhead projector or duplicated 
hand-out, the figure below that shows gasoline equivalents 
of various substances thrown into trash cans annually by the 
average American household. 

What substances are most prominent? What surprises, if any, 
are noted? How much potential saving of energy (gasoline 
equivalents) could be obtained from the number of* families 
represented in the classroom? By the numbei of families in 
your county or city? Why aren't we moving more rapidly to 
save energy by recycling? Would anyon^i be hurt by such moves? 
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PURPOSE: To acquaint the student with the n^ethod of reading an electric 
meter and interpreting an electric service billing. 

lEVEL: 7-9 

SUETECT: Mathematics 
Science 

Social Studies " . 

CONCEPT: Energy, Its production, use, and conservation are essential 
in the maintenance of our society as we know It. 

KEFERENCE: Uving with. Electricity , Columbus and Southern Ohio ElectrTe^'"**' 
Company* Activity suggested by Yvonne A- Mather, Science 
Teacher, Canfleld High School, Canfleld, Ohio. 

ACTIVITY :'^^ The teacher will distribute copies of the accompanying mater- 
ial to all students and, with the aid oC a master copy on the 
overhead projector, guide them through the steps In reading 
the electric meter. Be sure that the students understand the 
procedure by changing the positions of the dials and asking 
for new readings. (A large cardboard type of chart contain- 
ing meters and movable dials could be constructed by one of 
the studentsT^nd used for individual practice^) 

Following the same basic procedure, the teacher guides the 
student through a reading and explanation of the indicated 
items on the electric service bill, giving special attention 
to the figures which lndicat<euthe kilowatt hours used* 

Several costs of operation of appliances In the home can be 
worked out using the rate chart Included In this activity* 
It may be a good idea to check your local power company to 
determine If the rate3 are substantially different from those 
Included here* 

Follow Up : Students record dally kilowatt readings (at the 
same time each day) for one month, recording these data In a 
simple Journal which also includes som^ observations about 
the temperature, appliance u&e, and other pertinent factors 
which might affect the amount of use of appliances. 

LATEST RATING SCALES - JUNE 1975 

1st 20 Kilowatt Hours $ .021 750-1350 KWH $ .031 

20-100 KWH 045 1350-7800 KWH 0285 

100-200 KWH 039 

200-750 KWH 039 
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DO^-IT^YOURSCLF i»ROf ECTS 




tt9W l« ltiA(t « M*f#f 

To r^Ad an c^»ctric meter, stAnd ilinxtly in front 
of dials. R<«d dials fbom left l(^ght, S^mc of 
the dbl» move iu opposite dJrvctions from each 
other, but regardless of thAt. always re^d the 
«ni3^1kr (tgui^ when the tun^ ztt h^ivet^ two 
numbers, Fy>r in»t«nce. la the loft box tbove. 
the ftgures read 
If the band of the ^irst dbl appc&rs to b« 



dttc<:tly over t numbcrr read the next dial to dc* 
icmoinc whether or not the h«od hzA bft«$ed 
zero. If it hadn't rcaehcd uro, u^ethe next lower 
niunber on Ihe firat dial Tlic rcadui^ oa tbcdiala 
in ihc rifhi box should be 4083. 

The figures on the diaU represent kilowatt- 
hours which Hignify the number of kllowmtts 
ftovring through your meter multiplied by the 
tengtJi of time. 



Hew to Derormlft* 
Amouftr ol 
ilttthity tficct 




The repreduetion of the above biii Is similar to 
the ooc whtch comes lo your home month^- 
Tbe fi^re eireScd at the toji of ihc btU \& ihc 
present meter readiki|f. If you subtraet Ihc eor- 



re^pondlnj* reading in the previous bill from the 
|irvti«ut rvadtng you get ihc number of kit^^^tt^ 
hour^ I330> of clectrieSty used bclweeu the 
pre^t and previous readings. 
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PURPOSE: To understand the energy savings related to using returnable 
bottles . 



LEVEL: 



4-6 
7-9 



SUBJECT: 



CONCEPT: 



ItEFERENCE : 



ACTIVITY: 



Mathematics 
Social Studies 

Energy, its production, use, and conservation are essential 
in the maintenance of our society as we know it. 

Energy in Solid Waste - A Citizens Guide to Saving , Citizens' 
Advisory Coinraittee on Environmental Quality, 1700 Pennsylvania 
Avenue, 1$.W. , Washington DC 20006. SE 019 846. 

Review with the class the fact that energy can be saved by > 
using returnable bottles instead of throw^away soft drink 
bottles or cans. The amount of energy saved according to 
the reference cited above is paraphrased as follows: 

"The purchase of a six-pack of soft drinks in returnable 
bottles insl:ead of no^deposit, no return containers will save 
the energy equivalent of 1^ pints .of gasoline. The saving 
of 1^ pints of gasoline can take the average family car about 
2^ miles. Additionally when the empty bottles are returned 
for the 30^cent deposit the six-pack purchase will have cost 
18 cents less than for throwaways". 

Invrolve the class in some mathematical computations. How much 
energy equivalent in gasoline will each family represented in 
the class save if they purchase one or two six-packs of re- 
turnable bottles each week for one year? How many miles of 
automobile travel are possible? How much money is saved? 
What are the total amounts for the entire class? 

Since this appears to be, such an easy way to save energy why 
do we still find so many persons buying beverages In throw 
away containers? What, if anything, might or should the 
government or people do about this matter? 
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PURPOSE: To develop and apply criteria for allocating limited energy 
s upp I ie 5 . 

lEVEL: 7-9 

SUBJECT: Social Studies 

CONCEPT: Energy, its production, use, and conservation are essential 
in the maintenance of our society as we know it- 

REFERENCE: The Energy Book , South Carolina Department of Education, 
Columbia, South Carolina. 

ACTIVITY: It is quite conceivable in the years ahead that a^ local com- 
munity might find its energy supply (gas, gasoline, electri- 
city) curtailed significantly. Under these circumstances 
which energy consumers should be given highest priority? 

Divide the class into groups of three or four students: Ask 
each group to develop criteria they deem appropriate to apply 
in making priority decisions for energy usage. 

Ask each group, also, to identify major and/or critical ener- 
gy users in the local community such as homes, schools, 
industries, hospitals, power plants, police, flretcen, water 
systems and so forth. 

Finally ask 6ach group to apply their criteria to their 
identified energy users and designate priorities. Determine 
concensus and areas* of disagreement as each group reports to 
the class. 

What. Options other than the possibility of arbitrary priority 
allocations are available to the American people? 



8t> 



85 



FROBl£M: To examine che Importance of energy In changing life styles. 

I£VEL: 7-9 

SUBJECt: Social Studies 

CQKCEPT: Energy, its production, use, and co^aservation are'' essential 
in the maintenance of our Society as we know it. 

ACTIVITY: As a homework assignment ask each student to interview at 

least one person who can recall frc^n personal experience what 
life was like in the U.S.A. forty or more years ago. Ask 
the older person to identify several of the most significant 
changes that have occurred regarding the ^life style^* of the 
American people. 

]£)evelop on the chalk&aard a composite li'sting of all signif- 
icant changes cited by the persons interviewed. The list 
will likely include more automobiles, better highways, * 
scheduled airlines, automatic heat, television, supermarkets, 
'frozen foods, longer vacations, ^^st food operations, and 
many, many others* 

Assign to pairs of students the task of thinking seriously 
about one of the significant changes and reporting their con^ 
elusions to the class. Vhat kind of energy was (is) used to 
produced the change in life style? Was (is) that form of en- 
ergy plentiful in the U.S.A.? Is that energy supply assured 
for the next forty years? IlavG the changes in life style 
been **good"? 
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FUKFOSS: To examine conflicting demands for limited energy supplies. 

I£VEL: 7-9 

SUBJECT: Social Studies 

CONCEPT: Energy, its production, use, and conservation are essential 
In the maintenance of our society as ue knou It. 

REFERENCE: ^tfie Energy Book , South Carolina Department of Education, 
Columbiia, South Carolina 29201. 

ACTIVITY: Divide the class Into Interest groups representing several 
of the major segments of energy users or groups concerned 
about the diminishing supply and rising cost of energy such 
as: manufacturers, workers, oil and gas companies, truckers, 
coal mine owners, local and state government, foresters, and 
farmers. 

Ask each group to discuss the Ivnportance of the group they 
represent in the life of the community or state or nation. 
Ask them also to decide whether the percentage of energy 
they represent o£ total energy us6 In the community should 
be Increased, remain the same, or be decreased If supplies 
become more limited and some type of allocation system must 
be developed. 

After each group has presented Its views to the class ask 
each student to vote on what he believes to be the perferred 
allocation of energy to each segment ot the conmunity under 
conditions of greatly reduced supply* What change, if any, 
would this produce In community and/or personal life styles? 
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PURPOSE: To become more aware of energy costs in family budgets* 

LEVEL: 7-9 

SUBJECTS Social Studies 

CONCEPT; Energy, its production, use, and conservation are essential 
in the maintenance of our society as we know it* 

REFERENCE:/ Citizen Action Guide to Energy Conservation , Citizens' Advis- 
ory Comnlttee on Environmental Quality, 1700 Pennsylvania 
; Avenue, N,W, , Washington, DC 20006,. 

ACTIVITy:! Make available to every child the "Annual Household Energy 
BudgeV shown below* Ask that each chil^d review, as home- 
work xffith his parent(s), the data shown in the table, Speci-. 
fically parents should be asked to indicate where their energy 
expenditures exceed or fall below the' dollar values indicated* 
Ask parents, also, to estimate how much energy costs have in- 
creased since mid-1973* (More than 507**) 

Organize the data returned by children into a large chart on 
the chal, Dard to determine where the families represented 
in the class use moie or less energy than the average family* 
What factors are responsible for the differences that may 
appear? Are parents worried about the increasing cost of 
energy? What are they doing to save energy costs in the 
family budget? 

A l^mlty ^nGT^y Budget 

Othcf than v.hKti you pa> ih« monthly utility bltt or calcviato yo»r tncom« ta^c, 
hav«>w evtr (topped to think ^t\M Vovr total energy cO£t» Ato7 TtiC figvrca 
ctMUlaort thO prGCC(]jnp FJge£ i^cvf itia cncigy btif^oifor the Hat*oaH«r« is m 
Annual Gne^gy bvd^t for an iiuofago ArnetiC^ tomity. It sJio^ on^rgy ond vso 
a/ni tho lofm of ^n^c^y 'Ofv^Ufncd by t<«at u«e, tt «hOw5 it\a mavt^i ol «ne'$y 
OOnswne^ \a two waya: =y iho Standard energy rnGA$urnmarttp th^ and (ts 
e<tu[varent In$atldns of g^titve^aottti^t it v.'ii\ bo more monDingltft (t^yotf* ii wdJ 
also show you ihat an a\tfag» fanuty »pend» alxiut 5^43 a ytit tor energy — 
•bout 7 percent of ii* average Jnco<ne, 

AHKUAt HOUSEHOtD EKEBGY BUDGET 
m MIO<1973 
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PURPOSE: 

^ 

I£VEL: • 

SUBJECT: 
CONCEPT: 



To examine the importance of energy in a specific vocational 
Afield. 

7-9 
10-12 

Social Studies 

Energy, its production, use, and conservation are essential 
in the maintenance of our society as we know it. 



REFERENCE: The Energy Book , South Carolina Department of Education, 
Columbia, South Carolina* 



ACTIVITXr 



During a social studies unit on choosing a vocation or at 
soma other appropriate time ask students, working alone or in 
pairS} to develop a notebook on an occupation of their choice. 

Specify that in addition to availability of work in the vo- 
cational field, salary potential, education required, special 
training needed and so forth specif attention be given to 
the energy requirements associated with their, vocational 
choice* How would their vocation be affected i"f special 
fonn^ of energy such m natural gas would be curtailed 
drastically? What would be the effect if gasoline prices 
doubled? If electricity became much more expensive? 

Ask that students consider also the ecological impact of 
their occupation on local conanunity, state, nation, and the 
world* Is the occupation likely to have a positive, neutral, 
or negative effect? 
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PURPOSE: To understand the energy needed to operate various kinds of 
machines . 

lEVEL: 7-9 

SUBJECT: Social Studies 
Science 

COHCEPT: Energy is so basic that nothing moves or is accomplished 
without it. 

ACTIVITY: ToolsL (ox'^ machines) have evolved from the simple stone axe 
of primitive man to the complex computer or jet airplane o^ 
today. Power (en.^rgy) to operate man*s growing collection 
of machines started with his own muscle and subsequently 
came predominantly from animals^ wind» water^ wood» coal» 
petroleum^ natural gas» and nuclear energy. 

Divide the class into groups of four or five pupils and as9, 
each group to list (from reference books^ Intervievs^ or 
their previous knowledge) several machines that are or have 
been powered by each of the listed energy sources. Some or 
all groups may wish to develop a mural or series of murals 
depicting their findings. 

In follow-up discussion give attention to the question of 
when people started to make very complicated machines. Why 
weren't they made before that time? What kind(s) of energy 
'appear to be associated with very big or very complicated 
tcachines? Why? Do pupils think our lives might be getting 
too complicated with too many \*ery complex machines? 



4^ 



3 



91 



To understand that public energy consumption is generally 
based on socio* cultural factors. 

7*9 

Social Studies 
Science 

Enargy^ its production^ use» and conservation are essential 
in the maintenance of our society as we know it, 

HEFEREHCE: Activity suggested by R, J, Zitto^ Science Teacher^ Kenton 
High ScuooU Kenton^ Ohio. * - ■ 

ACTIVIT¥; Locate on a city map the numbers and types of street lamps 
(can do for a small area and extrapolate). Calculate tha 
costs for operating these lights over a year's time. Compare 
this cost of operation to cost for heating an average home. 

Have students find out from the city planners why the street 
lights were placed there and the reasons for the number and 
pattern. Ihe> might also find the crime statistics for the 
ai'ea* Any discussion on the crime rates must also be associa-* 
ted with other socio-economic problems of the area^ 

DISCUSSION 

1. Could the layout (pattern) of lighting be changed and 
the timbers reduced? 

2. Should the lights be on all night? 

3. '< tney really serve as a crime deterrent? 
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PURPOSE: 

X£VEL; 
SUBJECT: 

CONCEPT; 



4. Wouldn't carrying flashlights serve the same purpose? 
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PURPOSE: 



TLEVEL: 



To understand more fully the pattern of energy usage In the 
United States. 

7-9 
10-12 



SUBJECT: 



Social Studies 
Science 



CONCEPT: 



REFBRENCE: 



Energy Is a fixed comDaodlty being neither created nor 
destroyed but converted from one, form to another* The ineans 
of conversion and the by-products of this conversion nre 
important. 



Fowler, J. M.; Mervlne, K. E. 
ESSO Education Foundation. 



Energy and the Environment , 



ACTIVITy: Present to the class the figure shown below.. Ask students 
working in groups of two or three to (I) identify out of 
their own personal experience or previous knowledge the energy 
sources (oil, gas, coal, etc*) used for various purposes shown 
such as space heating, water heating, cooking, and so forth, 
and (2) give two examples of how energy could be saved in 
each of the use categories shown. 



Each group should present its conclusions in chart form to a 
reporting committee of four students who will analyze thr 
data and report conclusions the following day regarding resi- 
dential, commercial, industrial, and transportation energy 
consumption. (The person reporting on Industrial uses should 
augment*what comes from the class by contacting an industrial, 
chemical, or mechanical engineer for Ideas and examples per- 
tinent to that area.) 

In summary discussion raise questions about what each class 
member can do that can make a difference in each of the major 
categories c 
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PURPOSE: To determine if energy shortages have influenced advertising. 



I£VEL: 7-9 



SUBJECT: Social Studied 
Language Arts 



CONCEPT: Energy, its production, use, and conservation are essential 
in the maintenance of our society as we know it. 

ACTIVITY: ^Review with the class an example or two of ways people have 
been motivated to use more energy in the past. Advertising 
extolling the advantages of frost-free refrigerators might 
be an appropriate example. Urging people to buy larger 
automobiles with automatic transmissions and air conditioning 
may be a better example. 

Ask a small group of students to examine, ±\\ a good library, 
several issues of popular magazines such as Life, Time, New$- 
week, or National Geographic that were published 5-10 years 
ago. What advertisements urged people to buy things that 
used large amounts of energy? Get specific examples^ 

Ask t^he group to examine, also, several very recent issues 
of some of the same magazines, j)o advertisements now urge 
people to buy things that use smaller amounts of energy? 
Get specific examples. 

Ask the group to report their findings to the class and pro^ 
vide leadership in a total class discussion of questions 
such as: Is the campaign to get people to use less energy 
really visible? Is it likely to succeed? Why or why not? 
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PURPOSE: To survey the extent to uhlch the conmunlty Is conserving' 
energy- 

LEVEL: 7-9 

SUBJECT: Social Studies 
Language Arts 

CONCEPT: Energy^ Its production, use, and conservation are essential 
In the maintenance of our society as we know it. 

BEFERENCE: A Teacher's Handbook on Energy » Colorado Department of Educa- 
tion, Denver, Colorado 80203. 

activity: Review with the class the concern and pleadings from the 
President of the United States and other high government 
officials that the country curtail energy usage. 

Develop with tha clasi a list of places In the commu*^ity th^^t 
use substantial amounts of electricity. The list wr^^id prob^- 
ably Include homes, supermarkets, schools, service stations, 
public buildings, restaurants^ motels, hotels^ department 
stores, churches, and possibly manufacturing companies. 

Ask students to work In groups of two or three to observe 
their homes and one o£ the other places carefully to see If 
efforts are being made to save energy. If possible Interview 
the manager or some other responsible person In the place 
they ^re studying to ascertain what Is being done to save 
energy that might not be obvious jto an observer^ 

Asl each team to give a short oral report to the class on 
ttielr findings* Does it appear that most homemakers and es- 
tabllshmf^nts are cooperating with the request to conserve 
energy? If the answer 1^ no what ledas does the team pro-^ 
pose that might get better cooperation? 
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PURPOSE: 

LEVEL: 

SUBJECT: 

COKCEPT: 

KEFEREKCE: 

ACTIVITY; 



To survey commutllty attitudes regarding energy shortages^ 
7-9 

Social Studies 
Language Arts 

Energy, Its production, uSe, and conservation are essential 
In the maintenance of our society as we know it- 

A Teacher's Handbook on Enerjsv , Colorado Department of Edu* 
cation, Denver, Colorado 80203- 

Select from the class two cr three students who will, with 
the use of a cassette tape recorder. Interview people In the 
coiranunlty to ascertain their reaction to the energy situation. 

Involve the class In developing questions to be used by the 
students In the Interviews and in deciding on the population 
to be Interviewed- 

Questions might Include such as the following: 

I. In your judgment Is there really an energy problem? 

2- If there Is a problem whose^ fault Is It? 

3, If there is a problem what can you do about It? 

4. What, If anything, are you doing about It? 

The sample of persons to be Interviewed should represent a 
range of ages and o Pupations such as hom^aker, student, 
store owner, service station operator, trucker, salesman, 
custodian, and so forth- 

Urge the students who are doing the Interviews to speak 
clearly and to urge those being Interviewed to do the same 
since the recording Is to be played to the entire class for 
f:helr study-reactlon- 

As the recording is played to the class ask students to de- 
termine how perceptions of the energy problem differ- Do 
these perceptions vary according to Income level, age, or 

her criteria? Are there any agreements as to what could/ 
should be done? 

The activity might be concluded by asking each student to 
write a few paragL'aphs on udiat he has learned about community 
attitudes toward the energy problem- 
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To exandne relationships between litfe styles and energy costs, 

7-9 
10-12 

SUBJECT: -Social Studies 
language Arts 

CONCEPT: Energy, its production, use, and conservation are essential 
in the maintenance of our society as we know it, 

REFERENCE: Energy Conservation Teaching Resource Units , Ohio Department 
of Education* 

ACTIVITY: Review with the class the fact that gasoline sells for $1.00 
or more per gallon in many European countries such as Switzer^ 
land, Holland, Denmark, France, and Great Britain, 

Divide the class into groups of three or four students. Ask 
each group to think about and develop a list of ways in which 
"life styles** in those countries with high^^asoline costs is 
likely to be different from the ways people^ live in the U.S.A. 
where gasoline is cheaper than in any other highly industri- 
alized country. Encourage the groups -to tiiink broadly beyond 
such obvious tilings as size of automobiles and number of 
superhighways. Types of family vacations, suburban sprawl, 
status of railrosd passenger service, extent of air travel, 
' use of recreational vehicles and many other elements of our 

life style can be shown to be relsted to energy costs. 

Ask each group, also, to make value Judgments as to whether 
the life style in high ener^. cost countries is worse or 
better thsn ours. Ask each group to state its conclusion on 
one or two specific examples^and-defend-i^s^ position before 
the class. 



PURPOSE: 
LEVEL: 
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GRADE LEVEL XO-12 

Activities 

Science 20 

Science-^Mathematics 3 

Science- Social Studies 4 

Social Studies 4 

Social Studies-Science 1 



Social Studies-Language Arts 4 
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PURPOSE: To determine the effects of gases emitted from the burning 
of coal In a closed aquatic ecosystem. 

LEVEL: 10-12 

SUBJECT: Science 

CONCEPT: The production and distribution of energy have environmental 
and economcLc consequences. 

REFEHENCE: Activity suggested by Michele Alexander and John Neth, Science 
Teachers, Groveport-Madlson High School, Groveport, Ohio. 

ACTIVITY:* Materials - Elodea, gupples, aquarlttm sand, glass tubing, 
rubber tubing and stoppers, 2 one-gallon jars 

Into two one-gallon jars add two Inches of aquarium gravel. 
Add water to the top of the vertical colunm. Add several 
strands of Anacharls (Elodea sp.). These may be floating or 
rooted In the gravel. Let 'the aquaria set for one week. In- 
troduce a male and female guppy. Feed the gupples for several 
days and then seal the jars with paraffin-coated lids. (The 
gupples should be fed several times a^ d^*) One jar lid should 
have a hole large enough to admit a glass tube. Put one gram 
of finely ground coal with a known sulfur content into. a 22 x 
180mm test tube. Plug with a one-hole rubber stopper. Insert 
a short section of glass tubing through the stopper. Place a 

long (25cm) gla ss tube throu gh_the hole _lit_.theLJJ.d^of^one^.iar^ 

Connect the glass tubes with an aquarium hose. Bum the coal 
using an external flame. As the coal bums down» be careful 
that water is not drawn back into the test tube — th'ls could 
cause the glass to break. Repeat the process dally or weekly 
for several weeks. Have students record any changes ^Ich 
occur in the two jars. Make sure the jars are kept near each 
other, under the same conditions » and out of direct sunlight. 



What effect does the burning of coal tiave" on this closed ci 
aquatic ecosystem? How does this system compare to the blo*^ ^ 
sphere? Does the burning of coal have any potential effect on 
the aquatic portion of the biosphere? Compare and contrast 
the effects of burning coal on an aquatic ecosystem and a 
terrestrial ecosystem. 
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PUSFOSE: To study the effect of slltatlon and acidity on fresh water 
^ life. 

LEVEL: 10-12 ^ . 

SUBJECT: Science 

OOHCEPX: The production and distribution of energy have environmental 
and econondcs^ consequences* 

REFERENCE: Freshwater EcoIoct* ?rentice Hall. Activity suggested by 

Katherlne E. Higgins^ Science Teacher^ Chaminade-Julieime High 
School^ Dayton^ Ohio. 

<^ 

ACTIVITY: After studying the process of coal reii>oval by strip mining^ 

the class wi'll. study the possible effects of acid ndne drain- 
age and itoproper soil cover. The class will be divided into 
four groxtps*^ Each group, will collect three liters of water 
sample from the saiae rlver^ stream or pond into each of two 
wide-mouth, one-gallon glass jars. All containers should be 
fairly uniform in the amount of plant in;iterial added. The 
eight jars should be loosely capped and returned to the labo* 
ratory where they are placed in indirect light and caps are 
removed. Four of the jars (A-D) will be aerated to simulate 
river and stream conditions while the other four will remain 
stagnant.'^ Jars A and E will have 1 ml. of IM HjSO^ added 
daily; jars B and F will have 5 grams of soil added dally; 

. . _ -_ . jars C and G will have both 1 ml of IM H^SO^ and 5 grams of 
soil added daily; and jars D and H will 5e the controls. 
Beginning the following day and thee at least weekly for four 
to six weeks^ each group will test two jars for the following: 

^ 1. pH (with a pH meter or pi^ydrlon paper) 

2. turbidity (with a Hadi kit) 

3. color 

4. odor - — r 

5. dissolved oxygen (Hadi kit) 

6. dominant plant types 

7. dominant animal types 

Water evaporating from the jars will be replaced by collected 
rain water. At the end of the experiment the students should 
answer the following questions: . 

1. Were the physical factors of the water samples 
changed with the addition of acid or soil? 

2. How did the addition of acidity or silt affect the 
succession of plant and animals?-* 

3. Which factor caused the most change? Why? 

4. What could be done to reduce the effects of the 
addition of acid and/or soil to fr^sh water? 
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PURPOSE: To examine the effects of acid mine drainage upon the blotlc 
environineat. 



LEVEL: 
SUBJECT: 



10-12 
Science 



OONCEPT: The production and distribution of energy have environmental 
and economic consequences. 

REFERENCE: Activity suggested by Kathleen Pauslc Gagen, Science Teacher 

ACTIVITY: Background: Runoff water from strip mine areas may be (and 
often Is) very acidic. ' ■ 

Assemble the following materials: 

test tubes 

water 

pH paper 

elodea sprigs 

HCl solution, dilute 

NaOH solution, dilute 

Ha^e students work in groups of four to complete the following 
experiment. Fill each of 12 test tubes with an equal amount 
of water. Adjust the pU of the water by adding HCl or NaOH 
to achieve the following pH: 



Tube pU 



Tube pH 



1 
2 
3 
4 



2.0^ 
2.5 
3.0 
3.5 



5 
6 
7 
8 



4.0 
4.5 
5.0 
5.5 



Tube 

9 
10 
11 
12 



pH 

6.0 
6.5 
7.0 
7.5 
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Add a sprig of elodea to each test tube. Place test tubes In 
rack and place on a window ledge. Eicdiiilne dally. Record any 
changes In color, size, or shape of the elodea. Rate the 
health of the elodea on a scale of zero-five. After one week 
to ten days determine at what pH death occurs. 

SAMPLE DATA TABLE 

8 9 10 11 12 tube 



date 


2.0 


2.5 


3.0 


3.5 


4.0 


4.5 


5.0 


5.5 


6.0 


6.5 


7.0 


7.5 

































































































































































































































































Key: 0 ■* dead, 5 ■ healtiiy 
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Each Qtudent will complete a lab report on the activity. This 
report will include the following items: 



Purpose (la the student's own words) 

Materials 

Procedure 

Data 

Discussion 
Conclusion 

Discuss the following items with the class: 

What ^ears to be the pH at which elodea grown best? 
At what pH did the elodea die? 
What is acid mine drainage? 

Compare the pH at which the elodea can no longer live 
to the pH of water near strip mines. What would 
you suppose would be the effect of acid water (from 
stripped areas) upon the local 'vegetation? 

How can acid mij^e drainage be minimized or eliminated? 
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PURPOSE: To study the harmful effects of sulfur dioxide emissions 
frcm the burning of fossil fuelfl* 

IZVEL: 10-L2 

SUBJECT: Science 

CONCEPT: The production and distribution of energy have exrvironmental 
and economic consequences* 

REFERENCE: Science Teacher , Volume 39, Number 9, December 1972, pp 42-44* 
Weaver, Albert C* Scientific Experiments in Envir oilmen tal 
Pollution* Vollroer, Gerald W* Emrironmental Chemistry in 
the Secondary School* Activity suggested by Kenneth McCall, 
Science Teacher, Portsmouth High School, PortsiP'^ith, Ohio* 

ACTI7IT?: Ignite some soft coal (high sulfur content if possible) and 
have students note the odor (using the correct technique)* 
What are the possible gases given off during this reaction? 
In the hood ignite a piece of pure sulfur, note the odor, 
collect the gas given off and pass through containers that 
have the following: red and blue litmus, green leaf, piece 
of zinc, ^ small piece of colored cloth, and a piece of red 
apple peel* Be sure and close containers as soon as gas is 
added* Have students record their results* 

Add 10 ml* of water to each container and shake* Again have 

students record their results* 

r DISCUSS THE FOLLOWIHG REACTIONS WITH STUDEIJTS 

When sulfur burns in the air you have the following reaction: 
S + 02 — > S02* **i 

The sulfur dioxide produced from this reaction added to water 
yields sulfurous acid* SO2 + ^:2P H2SO3* 

Suliur dioxide when mixed with oxygen of the air in the pres- 
ence of sunlight will yield sulfur trioxide* 
2SO2 +02-^ 2SO3 * 

Sulfur trioxide in the presence of water yields sulfuric acid* 
SO3 + H2O — H2SO4* 

QUESTIONS 

1* Are the bleaching effects due tb the dry sulfur dioxide 
or the sulfurous acid? 

2* Why does the paint often peel and blacken on houses located 
near factories that burn sulfur- containing fuels? 

3* For what purpose is powdered sulfur son'^times used on 
rosebushes? 

4, How many useful and essential uses can you list for 
Q sulfur and its related compounds? 
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, PURFC^E: To understand the role of energy in American agriculturi^, 
I£VEL: 10-12 
SUBJECT: Science 

CONCEPT: * Energy, its production, use, and conservation are essential 
in the maintenance of our society as we know it, 

ACTIVITY: Since 1930 the yields of most major crops grown on farms in 
the United States have increased from 200 to 400 percent, 
During this time the number of farm workers has been reduced 
several times. What has been responsible for this changing 
condition? Factors cited most often include the following: 

1. ^Increasing use of machinery 

2, Much heavier use of nitrogen and other fertilizers 



3, Better seeds 

4, Use of herbicides and insecticides 
5> Improved transportation. 



Asl: students to select one or two of the factors and research 
the extent to which the "factor is related to energy sources 
such as petroleum, natural gas, or electricity. Particular . 
effort should be made to secure information about the in- 
creased use of nitrogen fertilizers made^from natural gas 
feed stock, 

* , 

After collecting data engage the class Th discussing the 
relationships that exist between the cost of oil and natural 
gas and the cost of jgrains produced on American farms. Is it 
likely that our farming methods must change as oil and gas 
supplies are depleted? What types of changes are possible? 
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purpose: 
X£V£L: 
SUBJECT: 
CONCEPT: 

BEFERSHCE: 

ACTIVITY: 



To determine the half-life of Iodine 131. 

10-12 

Science 

Presently^ mst of our energy Requirements are met thru using 
fossil fuels. However there are other alternative sources 
of energy such as solar, wind, fission, fusion, hydrogen, 
hydro, and geothermal which must be considered and developed. 

Fox» Charles H. Radioactive Wastes , Energy Research and 
Development Administration, Washington, DC. Activity 
suggested by Clara Cook, Roosevelt Junior High School, 
Urbana^ Ohio. 

The activity described could be Initiated at the coiiq>letlott 
of'a unit on a nuclear reactor In which there have been 
dls'cusslons^ films, etc. on nuclear fission and the by- 
products thereof. 

Place a bottle containing ten mlcrocurles of Iodine 131 on 
the base of a rings tand. Suspend the tube of a Gelger count- 
er several Inches above the bottle. As you will want to use 
the bottle and Gelger tube In this position for several 
weeks, mark their positions carefully. Remove the stopper 
from the bottle )f iodine 131 and take a count with the 
Gelger counter for one minute. Read the number of counts 
per minute'.^ (Be sure to check the background count each 
day and subtract It from the total count.) Repeat the pro- 
cedure at the same time each day for several weeks. 

Plot the results, using counts per minute as the vertical 
axis and time In days as the horizontal axis. 

Determine the half-life of Iodine 131 from the graph. 

Would the half-life be different If you used Iodine 131 that 
had just been produced In a nuclear reactor? Why or why not? 
Would It be possible to determine the half*^l^fe of Iodine 
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Does luOine 131 have any practical application? 
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PURPOSE: 

XEVEL: 

SUBJECT: 

CONCEPT: 

BEFEREKCE : 
ACTIVIXy: 



To observe and determine solar thermal radiation relative 
to area, transmission, and reflection. 



Presently, most of our energy requirements are met thru using 
fossil fuels. However Hieve are other alternative sources 
of energy such as solar, wind, fission, fusion, hydrogen, 
hydro, and geothermal which must be considered and developed. 

Solar Energy: Energy Research & Devt,lopment Administration 
Science Activities ^ Dec/Jan 1974. Activity suggested by Dean 
Lewis, Science Teacher, Eastmoor High School, Columbus, Ohio. 

Develop with the class the Idea that lens and concave mlr* 
rors can be used to concentrate thermal solar energy to be 
"collected" In a calorimeter- Divide the class Into six 
groups with the following assignments: 



Group A : The students will use a fresnel lens and .focus the 
radiation IntQ a calorimeter observing the cross sectional 
area of the lens» time of exposure^ and mass of the caloric- 
meter and water^ and change in temperature of the water - 

Group B : The students will use a glass lens and make obser-^ 
vations and use apparatus as in Group A. 

Group C : The students will use a differing cross sectional 
lens than group B making similar procedures and observations* 

grotjfP D : The students will use ^ concave mirror with similar 
observations, apparatus, and procedures as Group A. 

G youP E : The students will use a differing cross sectional 
mirror than in Group D. 

Group F : Using a container similar to that indicated with an 
old auto radiator or colls f ; ^ a refrigerating unit as a 
core» determine mass of tnetaX core and contained water, and 
cross sectional area of core exposed to the solar radiation. 
U^uisure temperature change and time of exposure to radiation. 

Each group is to determine energy/unit time and compare their 
results with the other groups. Is solar energy a partial 
answer to our energy needs? Based on your observations, why 
is this true? 
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PURPOSE: To demonstrate the principle involved in removing solid par- 
ticles £rom the gaseous emissions o£ £ossil £uel power plants. 

LEVEL: 10-12 

SUBJECT: Science 

CONCEPT: Presently, most o£ our energy requirements are met thru using 
£ossil £uels. However there are other alternative. sources 
o£ energy such as solar, wind, fission^p^ fusion, hydrogen, 
hydro, and geothermal which must be considered and developed. 

REFERENCE: Andrews, William A., Editor. A Guide to the Study of Environ- 
mental Pollution , Prentice-Hall Inc., 1972. Activity suggest- 
ed by James H. Richmond, Doctoral Student in Science Education, 
Ohio State University, Columbus, Ohio. 

ACTIVITY: Electric precipitators are now widely used to prevent particu- 
late wastes (fly ash) from being released to the atmosphers 
through smoke-stacks. Charged particles, ranging in size 
from 0.1 microns to more than 200 microns, are attracted to 
electrodes or opposite charge. In this way as much as 99.9% 
of the particulate emissions can be removed from the gaseous 
effluent. 

MATERIALS 

500 ml graduated cylinder 
Metal ring stand rod 
1-hole rubber stopper 
Copper wire 
Induction Coil 
D.C. power source 
Glass tubing 

Millipore hand vacuum assembly 

Rubber tubing 

Cigarette 

PROCEDURE 

Assemble the apparatus as shown in the figure and light the 
cigarette. Introduce smoke into the bottom of the graduated 
cylinder by dei^ressing the plunger In the Millipore hand 
vacuum assembly. When the snoke has diffused to the top of 
the cylinder, connect the induction coll and switch on the 
power. Observe the effects of the electric charge on the 
smoke particles in the cylinder. 

Repeat the above procedure using different sources of smoke 
(e.g. camphor. Incense, ammonium chloride). Also introduce 
the smoke from these various sources at different rates and 
observe the outcome. 
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DISCUSSIOM 

Does the efficiency of the model electrostatic precipitator 
vary noticeably when the nature of the smoke or the rate of 
smoke production is altered? In addition to fossil fuel 
power plants » name some industries where this device mig^t 
be used. Are there any industries in your ccMmaunity that 
have electrostatic precipitators in their smoke-stacks? If 
so, find out their cost of installation and their efficiency 
in removing particulate matter. What are some of the envlr^ 
onmental consequences than mig^t be expected if electrostatic 
precipitators are not used in a heavily industrialized area? 



coit 




— Met^il ring 9tan4 rod 



— Glass tJbing 



D,C.pow«f- 



Larg« t^hote rvbbor stopp^ 




Model of an electrostatic precipitator 



109 



ERLC 



110 



FURFOSE: To demonstrate the detection of radioactivity on a photographic 
plate. 

I£VEL: 10-12 



SUBJECT: Science 



CONCEPT:^ Presently, roost of our energy requirements are toet thru using 
fossil fuels. However there are other alternative sources 
of energy such as solar, wind, fission, fusion, hydrogen, 
hydro, and geothenoal which roust be considered and developed. 

Eckert, T. E., Lyons, H. K., Strevell, H. Discovery Prob- 
lems' in Cheroistrv , CEBCO/Standard Publishing, New York, 1972. 

This activity can be done as a demonstration. Materials 
needed are a strip of X-ray filro or high-speed filro, a light- 
proof envelope, a radioactive source, snd a small metal object. 

Tape the small metal object to photographic film in a light- 
proof envelope. On top of the roetal object^ place a source 
of radioactivity. Let the preparation remain undisturbed 
for at least two days. Develop the filro in the normal manner 
and then examine it for evidences of radioactivity. What 
effect did the metal object'have upon the radiation? 



REFERENCE: 
ACTXVITYi 



piscuss radiation emissions. 



110 




FURPOSE: To become aware of products formed by destructive distillation 
of fuels. 

USVEL: 10-12 

SUfiJECT: Science ^ 

CONCEPT; Presently^ most of our energy requirements are met thru using 
fossil fuels* However there are other alternative sources, 
of energy such as solar^ wind, fission^ fusion^ hydrogen^ 
hydro^ and geothermal which must be considered and developed* 

REFERENCE: Eckert> T* E*> Lyons, H* K*> Strevell^ W* H* Discovery Prob- 
lems in Chemistrv ^ CEBCO/Standard Publishing^ New York> 1972. 

ACTIVITy: Destructive distillation. 

Materials needed: 100 wm Pyrex ignition test tube» glass jet 
tube, red and blue litmus paper, lead acetate paper, sawdust 
or wood shavings » powdered soft coal, ^ 




ERIC 



i\4 u»»+tr 
•far 

Set up apparatus as shown above. Fill the ignition tube a- 
bout 2/3 full of sawdust » excelsior^ or small bits of wood. 
Heat the tube gently at first and slowly increase the size 
of the flame until the tube is being heated strongly. Test 
the escaping gas for hydrogen sulfide by holding a strip of 
moistened lead aicetate paper in it for a few seddnds. Bring 
a flame to the gas escaping through the Jet, Note the ap- 
pearance and odor of the liquid formed in the bottom of the 
condenser. Test the condensate with red and blue litmus, 
Vhen there is no further evidence of action, stop heating the 
tube and allow the apparatus to cool. Remove the contents 
of the tube and examine the product. 

Clean the ignitioii tube used above as well as you can without 
using water, and fill it about half full of crushed soft coal. 
Replace the condenser and tubes with a clean set and heat the 
coal as you did the wood. Test the escaping gas with lead 
acetate paper. Test this gas with litmus paper also. 

Bring a burning match to the gas escaping from the jet. Heat 
the tube until gas is no longer given off. Note the appear- 
ance and odor of the liquid formed in the botto^n of the con- 
denser. Test the liquid with red and blue litmus paper, 
Vhen the tube has cooled, remove the conti^htf^ and examine the 
produc}:. ! 
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purpose: To stimulate interest in the idea of producing power direct- 
ly from the sun. 

' LEVEL: 10*12 



SUBJECT: Science 



' CONCEPT: Presently, most of our energy requirements are met thru using 
fossil fuels. However there are other alternative sources 
of energy such as solar, wind, fission, fusion, hydrogen, 
hydro, and geothermal which must be considered and developed. 

REFERENCE: Jacobson, David. "A Five Dollar Physics Experiment", Science 
Activities , September 1973. 

ACTIVITfi Development of this experlinent began with observations of the 
unusual behavior of metallic booms of the early earth satel- 

"^lites. From the study of ''thermal flatters" caused by heat 
expansion of metals, a small thermal engine was developed. 
This machine utilizes only a 6*foot long, 3/4*inch diameter 

^aluminum tube and a flywheel at its center point, with bear- 
ings at either end. A very thin coat of flat black paint.J^ 
added to intensify the absorptive and emissive qualities of 
the metal. The heat required to operate the engine can be 
provided by one or two heat lamps, or directly from the sun. 
It is possible to produce a steady output of less than 1/10 
watt when coupled to an efficient generator. This can be 
done by directing the light source on the tubers upper sur- 
face area near the flywheel. 

This rotating tube machine is feasible conmercially only if 
small amounts of energy are required, if solar energy will 
suffice, and if simplicity is a significant factor. However, 
it can be used in a classroom to stimulate interest in the 
use of solar energy ad an alternative method of energy pro- 
duction. 
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PURPOSE: To demonstrate the-ability of radioactive material to permeate 
living things. 

I£VEL: 10-12 

SUBJECT: Science 

CONCEPT: Presently, most of our energy requirements are met thru using 
fossil fuels. However there are other alternative sources 
of energy such as solar, wind, fission, fusion, hydrogen, 
hydro, and geothermal which must be considered and developed. 

ACTIVITY: Obtain radioactive isotopes suitable to use as tracer ele- 
nients. Introduce the radioactive material to the soil of a 
plant. Have students determine the radiation by using a 
Geiger counter. After one hour, have students count the 
frequency of clicks. (Background radiation should be deter*^ 
mined^first and then the plant's frequency.) Students should 
continue to measure the radiation until it appro:cimates back* 
ground radiation. Have the students keep a record of the 
frequency of clicks and the duration involved. . 

A human subject can be used in place of or in addition to 
the plant experiment. Give the subject a radioactive cock- 
tail (coke, etc.) and wait for a few ininutes. Then pass the 
Geiger counter probe over the body until the radioactive ma*^ 
terial is located. 

Discuss the problems with radiation artificially added to the 
environment and the^sources of that radiation. 
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PURPOSE: -^To demonstrate the use o£ a Geiger counter to detect and 
study radioactivity. 

LEVEL: 10-12 

SUBJECT: Science 

COHCEPT: Presently, most o£ our energy requirements, are met thru using 
fossil fuels. However there are other alternative sources 
of energy such as solar, viod^ fission^ fusion, hydrogen, 
hydro^ and geothennal which must be considered and developed. 

REFEREKCE: Eckert, T. E.> Iyons> H. K. , Strevell, W. H. ^ Discovery 

Problems in Chemistry , CEBCO/Standard Publishing^ Hew York> 
1972. 



ACTIVITY: This activity can be done as a demonstration or in small 

groups. Remove all sources o£ radioactivity from the vicln* 
ity of the instrument. Place the Geiger counter probe in 
position.jon a. mounting board and count the occasional "clicks" 
produced by the instruments These are caused by the natural 
radioactivity in the environment and constitute a "background 
count". Record this count for five one^minute intervals and 
determine the average. In precise quantitlve experiments 
the background count must be subtracted from the count due 
to radioactive materials being tested. 

With the counter probe in position on the mounting board, 
placg one of the radioactive sources at the opposite end of 
the board. Record the frequency of the clicks at this posi- 
tion. Move the source slowly toward the probe and record 
the frequency of clicks at one-half and one* fourth the orlgi* 
nal distance. How does distance from the source affect in-^ 
tensity o£ radiation received? Repeat the above procedure 
with other radioactive sources and compare the differences. 

Experiment with the effects of screening by placing a screen 
> between the counter probe and the radioactive source. Try 
different materials and compare the frequency of clicks* 
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PURPOSE: To help students understand how a cooling tower works, 
LEVEL: 10-12 
SUBJECT: Science^ 

CONCEPT: Energy is a fixed coinmodity being neither created nor de- 
stroyed but converted from one form to another. The means 
of conversion and the by-products of this conversion are 
important. 



REFERENCE: Activity suggested by William Graessle» Science Teacher* 
Urbana High School* Urbana» Ohio. 

ACTIVITY: MATERIALS 

5*gallon can with its bottom removed and holes in its 
side 

2 pieces of rubber tubing with 2 sprayers attached 
A circular structure made up of porous asbestos 

material 
Large plastic collecting basis 
Large fan 
Thermometer 

2 flat metal strips the diameter of the 5-gallon can 
PROCEDURE 

The students stick the 2 flat metal strips (the diameter of 
the 5-gallon can) through appropriate holes in the 5-gallon 
can forming a 

The circular structure made of asbestos is pushed down the 
5-gallon can to rest on top of the 2 metal strips. 

The 5-gallon cail is placed on the edges of the plastic basin, 

A faucet is turned on that releases hot water. The faucet 
is allowed to run for awhile. Some hot water is then collect- 
ed in a beaker and its temperature is taken. Turn off the 
water. A rubber tube with sprayer is then hooked up to the 
hot water faucet. The plastic container with the 5*gallon 
can on top of it is placed close to the faucet. The rubber 
tubing is run through a hole in the 5'gallon can set up so 
that hot water will spray over the curcular structure made 
of asbestos. 
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The large fan is set on top of the 5«gallon can in such a way 
that it is blowing air upward and sucking air from the 5* 
gallon can. Turn on the water. Wait awhile and then record 
the temperature of the water in the plastic basin. 

QUESTIOTS 

Is the water in the plastic container cooler than the water 
that is coming out of the hot water faucet? How much? 
Is the cooling tower working? 
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PURPOSE : 
LEVEL: 
SUBJECT: 
CONCEPT: 



REFEBEHCE: 
ACTIVITY: 



To demonstrate the construction and use of a solar collector. 

10-12 

Science 

Presently^ most of our energy requlretttents are met thru tislng 
£o8slI fuels. However^ there are other alternative sources 
of energy such as solar» wlnd» fission^ fusion^ hydrogen^ 
hydro» and geothermal which must be considered and developed. 

Activity suggested by Jack ttomlg^ Science Teacher^ Seven Kills 
School^ Cincinnati^ Ohio. 

Each of the following are outlines for suggested student pro- 
jecjts In solar power. The outlines are Intended to serve as 
starting points only and are not to be taken as a set of 
step-by-step Instructions on how to build '^r design solar 
collectors - ^ , 

ACTIVITy 1 

Construction of simple solar collector: 




collector 

ll^Ht jff A wodden dowel 

^ // /\^ or other eup^ 
// \ port 



rubier he$e 
or 

4 Itel pip* 





Btnall fountain type paitp 



'5 gal. £la&s carboy Insulated 
with giass-wool 



wood base 




i* soft metal tubing colled 
Ixack and forth T 
Iron ji X A hot i^ter 

outlet 



^ cold water 

iiaot 



wood box about )• x 2* x 

cw^erod with a sheet of glass or clear plastic 



Construct wooden box» place Iron plate with tubing secured on 
surface Inside^ paint flat blacky cover with glass and place 
on roof. 

Water lines running from roof to classroom should be insulated. 
Soft rubber sheathing used by alr-condltloner contractors 
should be ideaU 
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Pump should have a small flow rate but develop enough pressure 
to push water up to roof. Depending on climate, antl'freeze 
may be added to prevent bursting pipes In winter. 

Recirculate water during daylight only and take temperature 
readings several times per day over a period of a few weeks. 
Determine maximum temperature reading. 

ACTIVITY 2 

Prepare three essentially Identical collector systems and 
vary the tilt referenced to horizontal. Set one collector 
so measure of angle Is equal to latitude, above equator. Vary 
;:he other collectors and determine Che most efficient place* 
ment for- your geographic location, 

ACTIVITY 3 

Use three identical collector systems set at optimum angle. 
Connect the three^heat reservoirs In series wlth^ch other. 
Determine If placing tiie collectors In series or parallel 
will be more efficient. Propose an explanation for your 
results. 

ACTIVITY 4 

To get more realistic results, place a load on your system 
by drawing off a small quantity of the &ot water and make It 
up with cold. A flow rate of about *1 total volume per hour 
would 1)e a reasonable load. Determine power rating of sys- 
tem by measuring flow rate and average temperature change. 
If possible collect data over several months. 

ACTIVITY 5 

To make the system more efficient, design and Install a con- 
trol device to detect the temperature increase In the collec- 
tor and Interconnect with the pump. The system should clrcu* 
late water when. there Is a heat gain In the coll and shut 
off when not. 

ACTIVITY 6 

If small experimental system begins to operate effectively, 
design a larger model using a discarded hot water heater -as 
the tank. Try to use rite hot water produced for as manv 
useful purposes as possible. Some examples are; hot water 
for washing glassware, design a heat exchange and use the 
heat to warm aquariums, use the heat to warm animal rooms, 
plant rooms, or greenhouses. 
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PURPOSE: 

I£VEL: 

SUBJECT: 

CONCEPT: 



AcnviTy: 



To understand' the Importance of petroleum and natural gas as 
chemical raw materials. 

10-12 

Sclet;ce 

Energy Is a fixed commodity being neither created ncr de- 
stroyed but converted from one form to another. The means 
of conversion and the by-products of this conversion are 
important. 

Request two or three students to do encyclopedic research to 
ascertain the tremendous number of products being made today 
that use petroleum and/or natural gas as a basir, natural re** 
source material* The list, which could be illustrated- in an 
effective bulletin board display, would include such things > 
as lacquer, vamiah, paint thinner, soap, mineral oil, salves, 
ointments, candles, detergents^w^Kes-^ .asphalt, . pitch, rubber^ 
plastics. Synthetic fibers, explosives, fertilizers, and ma4r 
many other important industrial chemicals. 

The Shah of Iran has indicated that petroleum and natural 
gas are so critically important as "chemical stock" for the 
future that it is a very serious mistake to use these sub- 
stances simply as fuel. 

Ask the students who did the research suggested above to lead 
a class discussion focused on the idea advanced by the Shah. 
What responsibility, it any, does the present generation 
have for future ones? 

If we reduce the use of petroleum and natural gas for fuel 
what substitutes might be or are available? What other 
actions are possible? 
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PURPOSE: To dentonstrate the transfer of energy from a food chain to 
the environment. 



LEVEL: 

SUBJECT: 

CONCEPT: 



REFERENCE: 



AcnVITY: 



10-12 



Science 



Energy is a fixed conmodity being neither created nor 
destrayed but converted front one form to another. The^'means 
of conversion an<? the byproducts of this conversion- are 
important. 

Environmental Pollution . Prentice-Hall. Activity suggested 
by Katherine E. Higgins, Science Teacher, Chaminade-JOlienne 
High School, Bayton, Ohio. 

After studying food chains and food webs and' the flow of 
energy through the environment the following^ demonstration of 
gas production by anaerobic organisms may be demonstrated* 
A small-mouthed glass is filled with two to three inches of 
a mixture of muck from the bottom of a stagnant pond and oat- 
mea^ pablum in a 5:1 ratio respectively. A thin layer of 
sand is spread over this and the entire mixture is moistened. 
The jar is capped with a one^^holed stopper and a piece of 
tubing is connected from the jar to a gas collection appar- 
atus. The gas is then analyzed several days later. Then 
students should correlate the production of gas in this 
fashion to the production of natural gas which they use in 
their homes. 
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PURPOSE To measure the amount of radioactivity In a collected air 
sample* 

lEVEL: 10-12 



SUBJECT: Sclenca. 

CONCEPT: Energy Is a fixed coomodlty being neither created, nor 

destroyed but converted from one form to another* ' The means 
of conversion ai^ the by-products of this conversion are 
important* 

REFERENCE: VolZmer, Gerald W* Environmental Chemistry In Secondary 

School , 1974* Carey, Walter* Experiment on Radioactivity 
at Stone Laboratory * Activity suggested by Kenneth McCall, 
Science Teacher, Portsmouth High Sciiool, Portsmouth, Ohio* 
^ * 

ACTIVITY: Entire class will take Information from a single demonstra** 
tlon following the procedure below* Fill In the data sheet 
provided with the experiment, do aXl the calculations and 
complete the questions at the end of the experiment* 

The apparatus needed for this experiment will Include a 
vacuum -cleaner, Gelger counter and a means of measuring the 
air flow* (Note: students are to be Involved In figuring 
out this technique*) The yield of a Gelger counter equals 
the counts per minute divided by the disintegrations per 
minute* For most Gelger counters It Is approximately 4%* 
Additional Information needed: One Currle equals 3*7 x 
10^0 dps: 
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DAT& T&BLE 



Rate of air flow 



Time air flow started 



Time air flow ended t * * * * ^ * * * 
Volume of air used (computed) 



Counts per tnln (computed) 

Beginning time 

Ending time 

Total count 



hrs 
hrs 

minus background 



Disintegrations per sec (computed) 
( cpm ^ yield) t 60 



Change dps to Micro Curries 

(one CI equals 3*7 x 10^0 dps) 

Concentration of Micro Curries /cu ft 

Concentration of Micro Currles/ml **^ 

Accepted Value (EPA) , 



12U 



CU ft/mln 

hrs 

hrs 

cu ft 

cpm 



dps 

uCl/cu ft 

uCi/ml 

uCl/ml 
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1. Replace the cleaner bag of a tank*type vacuum cleaner with 
a wire acreen cut to fit In the bag chamber to support a 
aheet of filter paper. 

2. Insert the filter paper against the screen. 

3. Replace the cap to which the hose Id attached. 

4. Place the Intake end of the hode through an open window. 

5. Start the vacuum cleaner and let It run for one hour, 
two hours, etc. 

6. Remove the filter peper after each **runnlng time** and 
expose It to the probe of a Gelger counter. Hake sure 
the background count was determined before making each 
Initial meadurement. 

7. Store the filter and repeat atep 6 at different Intervals 
of time In order to measure decay of the natural radlo^ 
activity. This material had a very short life and after 
about 24 hours should almost completely disappear from 
the sample. At the end of the 24^hour period the reading 
Is more representative of fallout, which has a relatively 
long life, than Is the Initial reading. 

QUESTIONS 

1* What effect do you think the following would have on 

radioactive fallout: wind direction:, wind speed, teiiq)er^ 
ature and general weather conditions? 
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2. If you observed a day*b;**day variation in radioactivity, 
can you explain this variation? 

3. Can you explain the significance of social problems to 
radioactive fallout? 
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PURPOSE: To review the Second Law of Thermodynamics by means of an 
energy anacrostlc. 

I^L; 10-12 ' <^ 

SUBJECT: Science 

CONCEPT: Energy Is a fixed commodity being neither created nor 

destroyed but converted from one form to another. The means 
- of conversion and the by-products of this conversion are 
important. 

REFERENCE: Activity suggested by Yvonne Mather, Science Teacher, Canfleld 
High School, Canfleld, Ohio 

ACTZVITY: You Can't Win for Losing 

Activity : An Energy Anacrostlc 

Use : **Flller*' during a learning plateau; review; day before 

vacation; a "glmnlck". 

Timing : After the energy unit! 

**You can't win for losing" Is an everyday statement of an Im- 
portant phenomenon in nature ^ so Important that this state- 
ment has the status of a LAW. To find out the formal and 
"official" name of this law, work out the anacrostl^. 

And then: 

1. Look up this LAW In some appropriate reference. Which 
one? That's your problem; but you might try your notes 
on energy production. 

2. Copy this LAW onto a sheet of paper and show by giving 
examples (be specific, please) that you understand what 
It means. 

3. Do you believe that the title, of this exercise Is appro- 

«^ prlate? Why? Why not? Be specific - that means EXAMPLES, 
Prove your whys and why nots . 

4. What do you think of this as another possible title? 

"There Is no such thing as a free lunch" 
-Barry Commoner 

Attach your material from this activity to the completed ana- 
crostlc and turn everything In at the end of the period. 
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Y(KI can't WIM for LOSING 

~ ~ ~ ~"r"r "T~" "lO"ll 

T2 "l3 "15 "16 "18 "19 "20 "22 "24 "25 

1< The ability to do work 

2 20 14 15 

2. A comaonly used fossil fuel ^ 

3 10 21 7 

3. Power source for the atom ^ - 

5 24 8 

4. Useful energy in the home 



23 12 19 

5. Class of materials which are 

burned ^ 

11 25 

6. this changes to steam in power 

production 

"5 

7. The Arabs have this energy source 

4 

8. This is too much! Heat 

pollution 

12 13 15 16 

9. An old, old fuel is described 

this way ^ 

17* 25 

10. these are checking stations 

(one type) ^ ^ 

22 23 

11> This fella made an engine a long, 

long time ago (steam type) 

13 

12. Xhl& Is the cover for the fuel 

in the nuclear reactor 

6 "l8 
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YOU CAN'T WIN FOR LOSING 



SECOND LAW OF 

T,H ERMO" DYNAMIC S 
nf2 n[3 ~14 ~n ~n " ^19 "20 "21 ~22 ~M "l4 ~25 



1. The ability to do work _E_ _N_ _E_ R G _Y_ 

2 20 14 ~15^P^ ■ 

2. A conmonly used fossil fuel C 0 A L 

3 ~I0 21 7 

3. ■ Power source for the atom _N_ JJ_ _C_^ L E A R 

5 24 8 

4. Useful energy in the home E L E C T R I C 

I T Y 
23 12 19 

5. Class of mterials which are 

burned _F_ JJ_ _E_ _S_ 

11 25 

6. Ihis changes to steam in power 

production " _W_ A _T_^ E R 

9 

7^ The Arabs have this energy source 0 I L 

4 

8. This is too much! Heat 

pollution _T_ H E R M A L 

12 13 15 16 

9. .An old» old fuel is described 

this way _F 0_ _S S I L_ 

17 25 

10. Ihese are checking stations 

(one type) _M_ _0_ _N_ _I_ _T 0_ ^ 

22 23 

11. Ihis fella made an engine a long» 

long time ago (steam type) ^ S R 0 

13 

12. Ihis is the cover for the fuel 

in the nuclear reactor C L A D D I N G 

6 18 
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PURPOSES To determine the effects of gases emitted from the burning 
of coal in a closedjterres trial ecosystem. 

LEVEL: 10-12 

SUBJECT: Science 

CONCEPT: The production and distribution of energy have environmental 
and economic consequences. 

REFERENCE: Activity suggested by tUchele Alexander and John Neth^ Science 
Teachers » Groveport-Hadison High School^ Groveport^ Ohio. 

ACTIVITY: Materials - sand^ potting soil^ coal 

tvo spedies of plants (tvo of each) 
tast tube^ 22 X 180mm 
glass tiibing 
hypodermic needle 

tvo one-gallon clear-glass jars with 
wide mouths and lids 

Into tvo one-gallon jars^ ad4 sufficient pea gravel to a depth 
of one inch. Making sure' the soil is free from fungi, add a 
minimum of 1 and 1/2 inches of soil. Plant two species of a 
succulent variety in each jar. Make sure specimens in the two 
jars are as similar in size and vigor as possible. Drill a 
hole in the lid and insert a thin rubber diaphragm such as the 
plugs used in blood- collecting vacuum tubes. As an added pro- 
tection against unwanted contaminants^ use a paraffin seal 
between the lid and the jar. Add sufficient water to moisten 
the soil. Screw on the lids and place in indirect sunligfht. 
(Direct sunligfht will cook the plants.) Keep both jars 
together and allow the jars to reach equalibrium. 

Finally^ grind one gram of higfh sulfur coal (or coal tised in 
your area). Place the coal in a large test tube. Insert a 
Small glass tube into a one-hole stopper. Connect the riibber 
tubing to the protruding glass tube. Then insert the entire 
apparatus into the end of the test tube. To the end of the 
rubber tiibing attach a hypodermic needle of sufficient size 
and length. Insert the needle into the diaphragm^ making 
sure the opening is not blocked. 

Heat the test tube containing the coal until all the coal has 
burned . 

Observe the growth rates of the plants in each jar. Daily 
measurements should be taken. The gases from the coal should 
be administered daily for two weeks* 

What effects did the burning of the coal have on the closed 
ecosystem? Explain. 
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How does this closed ecosystem compare with our biosphere? 

Based on the jlata collected on this experiiaent» what do you 
think could be some of the possible effects of burning coal 
in our atmosphere? ^ ' 




1. Test tube containjlnE finely ground coal 

2. Rubber tubjlrig 

3. Bypodemjlc needle through rubber diaphragm 

4. Succulent plenty 

5. Disease-' free potting soil ^ 

6. Pea gravel 

7. Sealed jar lids 
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To determine vater^s heat of condeilsatlon eKperimentally. 
10-12 

Science 
Mathematics 

Energy Is a fixed comnodlty being neither created nor de~ 
stroyed but converted from one form to another. The means 
of cowerslon and the by-products of this ccHXverslon are 
Impor tant. 

REFERENCE: Activity suggested by Wayne R. Flint, Science Teacher, 
Streetsboro High School, Streetsboro, Ohio. , " 

ACTIVITY: It takes 180 calories ot heat to raise the t^perature of 1.0 
* "*gram of Ice from It's melting point of 0°C to Its boiling 

point of lOO^C. To convert that boiling water to steam which 
Is also at lOO^C requires an additional 540 calories of heat. 
Thus the heat needed to comrert boiling water Into steam at 
the same t^perature Is about three times greater than the 
heat needed to convert melting Ice Into boiling water. 

The 540 calories per gram value of evaporation and condensa- 
tion of water may be determined experimentally In the follow- 
ing manner: 

TWlst two 16-18 Inch lengths of l/4-lnch copper tubing Into 
the forms shown In figures A & B< Drill several l/l6-lnch 
holes In the bottom of the colled section of coll B. Fit 
rubber stoppers over the ends of the copper colls and plug 
them Into the ends of a pipe tee. Fit a 0°-150°C thermometer 
with a rubber stopper and plug It Into the side of the pipe 
tee. Fasten the tee to a support stand. 

Pour a measured weight of water of known temperature Into the 
jug and seal It up t^porarlly. Fill the pressure cooker 
about half full of water and bring It to a boll on a hot 
plate. Vhen the boiling starts* connect a rubber hose to the 
pressure gage vent and to coll A. Hext, set a small burner 
under coll A to super heat the steam to about llO^C. After 
a minute or two there will be super heated steam blowing out 
of coll B< 

How remove the lid from the jug and place coll B near the 
bottom of the water. The steam will quickly raise the temper- 
ature of the water so after a few minutes disconnect coll B 
from the pipe tee and record the maximum temperature reached 
by the water. Finally, rwelgh the water In the Jug to see 
how many grams of steam were added to It. 

The heat of steam condensation can now be calculated as Is 
'shown In the following Illustration. 
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PURPOSE: 
lEVBL: 
SUBJECT; 

CONCEPT: 
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Starting temperaturu of the steam and coil B UO°C 

Starting temperature of the water in the jug..." lO^C 

Maximum temperature reached by the water 40°C 

Weight of the water 1070 g 

Weight of coil B 100 g 

Weight of the steam added 50 g 

Temperature rise of the cold water 40° - 10° 30°C 

Heat gain of the water (1070 g) (30° rise) 

(1.0 cal. per gram per degree rise) ^ 32,100 Cal. 

Temperature lost by coil B and the steam.. 110° - 40° - 70°C 

Heat lost by coil B (100 g) (70° lost) (0.1 cal. 

per gram per degree lost) => 700 Cal. 

Heat lost by steam cooling from 110° to 100° (50 g) 

(10° lost) (0.5 cal. per gram per degree) 250 Cal. 

Heat lost by wat^r cooling from 100° to 40° (50 g) 

(70° lost) (1.0 cal. per gram per degree) 3500 Cal. 



Heat lost by the steam condensing into water must be the heat 
still not accountdl for; therefore: 

Cal. lost by the steam 32,100 cal. - (700 cal. + 250 cal. + 

3500 cal.) J - 27,650 Cal. lost by steam 

Since it took 50 g of condensing steam to lose 27,650 cal., 
the amount lost by each gram would be: 

27,650 cal. « 553 ^^i/^ ^.^e heat of condensation 
50 g dteam 

Experimental error: 

[(553 cal.) ' (540 cal. )3 (100%) ^ 2 U7o 
540 cal. 
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PURPOSE: To determine the heat con;tent of fuel gases experimentally. 

lEVEL; 10-12 

SUBJECT: Science 

Mathematics 

COHCEFT: Energy is a fixed commodity being neither created nor de-> 
stroyed hut converted from one form to another. The means 
of conversion and the by-products of this conversion are 
important. 

BEFEBEHCE: Activity suggested by myne R. Flinty Science Teacher^ 
Streetsboro High School^ Streetsboro^ CAiio 

ACTIVITY: Fuels such as natural gas and propane have a definite quantity 
of chemically bound energy that can be converted into a 
definite corresponding amount of heat energy. This exercise 
can be used to determine how touch energy natural gas» pro* 
pane^ or an^ alcohol has. It can also determine whether or 
not yellow flames produce as much heat as blue flames. 

Use water displacem^t to determine the number of seconds 
needed to pass exactly one liter of msthane.throtigh a bunsen 
burner or to pass one liter of propane through a propane 
torch. 

System one: Place the burner inside a large^ inverted^ water* 
filled jug. Measure the number of seconds needed 
for enough gas to pass through the burner to 
empty the water from the jug. 

System two: Remove the barrel from the burner and use a 

rubber hose to transfer the gas to an inverted^ . 
water'^filled jug. Measure the number of sec-* 
onds needed for enough gas to pass through the 
burner to empty the water from the Jug. 

For either syston^ divide the jug^s volume in liters into 
the number of seconds of elapsed time to obtain the time 
needed for one liter of flow. The calculations needed for 
the Boyle^s law^ Charles^ Law and water*s vapor pressure may 
be included at this point for advanced classes. 



Construct calorimeters by covering the top and sides of two 
liter pans with several layers of damp asbestos furnace 
paper. Cut the asbestos so that it extends about 20 cm below 
the bottom of, the pans. Set the pans aside and allow the as- 
bestos to dry» then mount the pans on ring stands so that the 
asbestos skirt reaches down to about 10 cm above the/table 
top. 

To operate the calorimeter, add 1,000 grams of cool water to 
the pan. Next, light the burner and set it inside the as* 
bestos skirt under the pan for the number of seconds it takes 
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for 1.0 liters of gas to pass through it. Record the maKinnm 
temperature reached by the water in the pen. 

The calculation for the heat content of the gas is: 

Kiloca lories/ liter of gas » t ^ ^ 

^[(Kg water) + (0.22) (Kg aluminum pan)l x (temp, rise C ) 

Ihis experiment should be repeated using two or more differ- 
ent fuels with the burner adjusted each time to bur^rt v^ith a 
hot blue flame. Then it should be repeated again with the 
burner^s air supply reduced so that the fuels burn vith l 
cool yellow flame. 
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FURFOSG: To determine the energy required to transport students to 
school. 



I£VKL: 



10-12 



"SUBJECT: 



CONCEPT: 



REFERENCE: 



Acnvm: 



Science 
Mathematics 

Energy, Its production, use, and conservation are essential 
In the sialntenance of our society as ve know it. 

Activity suggested by Michele Ale^cander and John Heth, 
Science Teachers, Groveport-Madison High School, Groveport, 
Ohio. 

Review with students, general concepts in the natural produc* 
tion of fossil fuels. Direct the discussion tc petroleum 
specifically. Have students determine what volume of crude 
oil is necessary for the production of a gallon of gasoline. 

Discuss with .the students the need for transportation. Have 
students list the various modes of transportation. Direct 
student discussion to school bus transportation. 

Have a student call the school bus garage to find out the 
number of buses operating at .the high school. Also find out 
the miles driven by the buses per day and the average number 
of miles per gallon. Calculate the nuicber of gallons of gas 
consumed by the buses, perjrear. 

Have several students count the number of student cars in the 
parking lot. Calculate the average number of miles driven by 
students to and from school. 

1. Calculate the gallons of gas per student Cannually) if all 
the students rode btises. 

2. Calculate the gallons of gas per student (annually) includ- 
ing both gas consumed by buses and by student drivers. 

Students should then break up into small groups to determine 
the most efficient mode o£ transportation. They should dis- 
cuss reasons why the most efficient method is or is not used* 

1. l£ the most efficient consumption of fuel is not being 
used, what impact is this on local social standing and oh 
environmental damage? 

2. What suggestions do you have for more efficient use of 
this fossil fuel? 

3. In the efvrent of another fuel shortage, what could be done 
by students to conserve fuel? 
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PURPOSE: To understand that energy must be invested to pro<iuce energy. 

lEVEL: 10-12 

SUBJECT: Science 

Social Studies 

CONCEPT: Energy is so basic that nothing moves or is accomplished 
without it. 

ACTIVITY: Within the next few years the United States will be getting 
large amounts of petroleum from Alaskan oil fields. Before 
any of this energy comes out of the fields, however, huge 
amounts of energy must be put into the developments 

Ask students working in groups of three or four^ to list, 
energy inputs into the Alaska oil field development. With 
little difficulty they should cite energy users such as bull* 
dozers to grade roads ^ energy needed* to make bulldozers^ 
energy needed to make pipe^ to transport pipe» to lay plpe^ 
energy needed to heat living quarters^ and many others. En- 
courage the groups to make their lists as comprehensive as 
possible. 

Pool the group prepared lists to get a general feeling for 
the enormity of the energy investment. Is ojk,l from Alaska « 
likely to cost more than <)il from Texas or Saudi Arabia? 
\thy or why not? Is it likely that all Or most of the world *s 
"cheap oil*' has been foundf? Is it likely that Americans will 
ever pay $1.00 or more for a gallon of gasoline? What can be 
done to, reduce this likelihood? 
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PURPOSE: To predict the location of coal beds from topographical aapa. 

lOTKL: 10-12 

SUBJECT: Science 

Social Studies 

CQNCEFT: Presently, most of our energy requireoente are Mt thru using 
fosail &iels. However there are other alternative sources 
of 'energy ^uch as solar, wind, fission, fusion, h>drogen, 
hydro^ and geothermal which must be considered and developed. 

BEPERBNCE: Activity suggested by Wayne It. Flint,. Science Teacher, 
Streetsboro High School, Streetsboro, Ohio. 

ACTIVITY: Many minerals such as coal and llMstone occur in distinct 
layers called beds. These beds usually cover mai^ square 
kilometers (sq.mi.) and usually are tilted or bent downward 
in one direction. Once strip mining has started at several 
points on a single bed of mineral, it is' easy to plot the 
outline of the bed and predict its mass and volume from a 
topographical map. 

First: Have student tesms make a topographical cross section 
of an area which has several strip mines scattered across it* 
This is accomplished by drawing a straij^t line across a 
topographical map then plotting on graph paper each of the 
contour lines that touch the straight line. 

Second: Have the students mark on the completed cross sec- 
tional plots the locations of each strip mine that touches 
the line drawn on the map. Since coal (and other minerals) 
occur in beds, the students can sketch the location of the 
hidden coal bed by connecting the elevations of the strip- 
mined areas . 

Third : The amount of tilt (dip or strike) in the bed can be 
readily determined by exsmination of the graphed data. 

Fourth : If the mined area is located close to the school, 
the approximate volume of coal present in the bed csn be 
estimated. Measure the bed^s thickness at road cuts and on 
the mine high walls. Next, multiply the surface area of the 
bed times its thickness times the specific gravity of the * 
coal. 

TEACHING The teacher must check the map carefully in advance of this 
NOTE?: exercise to make sure only one mineral i^ being strip mined 

in the map ares being studied. Otherwise the students will 
usually unknowingly plot both mine systems on one paper and 
get a set of data they cannot interpret. 
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The finished cross sectional diagram should look like the one 
shown below* 




LEGEND; A * Land surface before erosion started 
B * Present hilltops 
C - Present valleys 
D • Coal bed removed by erosion 
E * Remaining coal bed 
F * Strip mined areas 
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PURPOSE: To confront students with the problem of making energy- 
related value decisions. 

lEVEL: 10-12 

I 

* SUBJECT: Science 

Social Studies . ^ 

CONCEPT: The production and distribution of energy have environmental 
and economic consequences. 

REFERENCE: Activity suggested by Michele Alexander and John Neth, Science 
Teachers, Groveport-Hadison High School, Croveport, Ohio. 

ACTIVITY: Students are arranged into groups of four. Each student is 
given a copy o£ the case ^tudy and several related questions. 
As a group they are to discuss the problems involved and try 
to come to a group decision. 

CASE STUSY 

Area: Along the Ohio River, in an area called the Big Bend. 
Location : A 350 acre farm. 

History : The people living in the area are direct descendents 
from the original owner, a Southern plantation master. The 
area was once a thriving plantation located along the banks 
of the river. Today, a single women resides on the farm in 
question. She is the granddaughter of the original owner. 
The current owner cares little for the farming way of life, 
but has a religious reverence for the land of her forefathers. 
Recently, she learned that less than 400 feet down on her 
land there is a four-foot seam of coal. In addition, natural 
gas has been found on her farm^ She ha^ agreed to allow the 
gas to be pumped out but no gas has been removed to date. 
Not only that, but various indivicfuals in the gas company 
have reputedly asked for secrecy concerning her wells. 

Beyond this, a large electric company is considering buying 
her farm as a site for a nuclear power plant. In attempting 
to purchase the farm, the electric company reputedly claimed 
no knowledge of the coal seam^ Currently, the owner does not 
want to sell. If she refuses, the state will condemn her 
land, buy it and sell it to the (sower company. 

QUESTIOMS 

Does an individual have the right to refuse to sell his/her 
land? ^oes a power company have a responsibility to be com- 
pletely frank with potential land purchases? Should land be 
used for "national need" as opposed to "personal need"? If 
you were a power company president would you take the ances- 
tral home from a 75-year-old widow? Should a power company 
own land which it does not intend to build a plant on? 
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FintPOSE:^ To gain some insight into the problems of power plant siting. 

I£VKL: 10-12 

SUBJECT: Science 

Social Studies 

CONCEPT: The production and distribution of energy have environmental 
and economic consequences. 

REFERENCE: Ris, Thomas F., Editor* Energy and Man's Environment: Ele- 
mentary Through Secondary Interdisciplinary Activity Qiide , 
Education/Research Systems^ Inc., 2121 Fifth Avenue, Seattle, 
Washington 98121. Activity suggested by Lilian Winnenberg, 
Science Teacher, Miller High School,*iIemlock, Ohio. 

ACTIVI17; Give students topographical maps of any area. The maps may 
be obtained from the State Department of Natural Resources 
or from a county engineer. Tell students they are to choose 
a site in the area of the map for the possible location of a 
power genemting plant. * 

Help students formulate a ntimber of factors they must know 
before making a decision about the site. What are the ad** 
vantages or disadvsntages of the topography? What fuel is 
readily available? What is the population of the area? Is 
the populatioR.increasing or decreasing?^ What are the indus- 
trial demands for electricity? Is there a need for the plant? 
What fuel is available in the area? .Cost of the fuel? Modes 
o^ transportation available? Can existing transmission lines 
* be U8ed? Will there be disposal problems in the area? 

What are some of the other considerations that go into the 
siting of a utility that relate to the plant itself? Will 
the plant size continue to serve the needs of the area over 
a period of time? What Jobs will be displaced or created 
during plant construction? What are the pollutants of the 
plant? What are the laws of the area regarding the type of 
pollutants? Govemniental lawst Can the plant system design 
meet the regulatory environmental laws? Cost? 

Have the students wite to their congressman for a copy of the 
Power Siting Law in their state. In Ohio ask for Chapter 
4906* Ohio Revised Code- 
Ask a representative of the power company serving your area 
to talk to the students* about power plant siting. 
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The student will read each "siting" problem* Then undei^Be 
"jurisdiction" colunms place one of the following codes to 
indicate which agency should huve jurisdiction for each 
problem* 

0 « no jurisdiction 

1 t primary (major) jurisdiction 

2 x secondary (minor) jurisdiction 

C ■« coordinate with> as a means of in- 
formation^ but not as a policy 
. determiner* 

Give reasons for the choices* Include the economic » trans- 
portation^ environmental and social factors. 



PROBI£HS OF SITtllG 


JUR] 


SDICTlOiJS 


Regional 
or local 


State 


Federal 


Private 


Other 


INtniSTRIAL COMPLEX 












"HEAVY ISDDSTRY" 












"LIGHT INDUSTRY" 












FOSSIL POHER PIANT 












NUCI£AR POWER PUKT 












HINBBAL MINES 












OIL WELLS 












HEW CITY 












PORT 














STRIP MINES 












^VEL PIT 
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PURPOSE: To consider the world-wide scope of nuclear power problems. 
LEVEL: 10-12 
SUBJECT: Social Studies 

CONCEPT: Presently, most of our energy requirements are met thru using 
fossil fuels. However there are other alternative sources 
of energy such as solar, wlnd» ^flsslon^ fusion, hydrogen^ 
hydro^^and geothermal which must be considered and developed. 

ACTIVn?: Ralph Nader supported by some scientists argiies strongly 

against building more nuclear power generating stations In 
the United States. Rls arguments often center on the danger , 
of radioactivity that could be released by a catastrophic 
accident to the nuclear reactor container and also the possi- 
bility that terrorists ml^t be able to steal radioactive 
materials and fashloq" an A-bomb to use as they desire. 

In considering these and other questions related to the de- 
^ slrablllty of building more nuclear power plants students 

should be Informed that such plants are operating In many 
countries other than the U.S.A. Japan, Canada, Vest Germanv^ 
Etance^ Great Britain, Italy, Spain, Switzerland, India, 
U.S.S.R. and China are presently producing electricity with 
nuclear power, other countries such as Brazil ha^e contract- 
ed with countries other than the U.S.A. to have nuclear 
power plants built and operating within the next few years. 

. Does the U.S. have any control over the growth of such plants 
J In other countries? Should we be concerned about such de- 

velopments? If nuclear power Is unsatisfactory what alter* 
natives are better? What Is being done to expedite these 
alternatives? 
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PURPOSE: To examine the concept of *'lead time" In developing energy 
resources. 



XEVEL: 



10-12 



SUBJECT: 



Social Studies 



CONCEPT: Presently^ most of our energy requirements are met thru using 
fossil fuels. However there are other alternative sources 
of energy such as solar^ wlod^ fission, fusion^ hydrogen^ 
hydro, and geothermal which must be considered and developed. 

REFERENCE: A Teacher's Handbook on Energy > Colorado Department of Edjica- 
tlon> Denver > Colorado 80203; 

ACTlVlTy: In discussing with the class "the^ldea of the U.S.A* becoming 
more Independent In petroleum supplies. Introduce^ with a 
transparency ma^e from the drawing below^ the concept of 
"lead time". Emphasize that In the oil Industry planners 
must think In terms of several years » not Just a few months. 

Suggest that Individuals or small groups of students could 
earn extra credit by researching why the lead times are so 
long and reporting their findings by bulletin board display^ 
short talk» or written report. , 



tMd Timts In Oil Intf uttry D«v*1opm«nts. 



2^ T(Un M c^trKif9A 



3 ^tn vp^tfdt 




hi 





s 
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PURPOSE: To show the process by which trade-offs may be made between 
energy production and eirrlronmental control. 

LEVEL: 10-12 

SUBJECT: Social Studies 

CONCEPT: The production and distribution of energy have environmental 
and economic consequences. 

REFERENCE: Rocks> L*; Runyon^ R* The Energy Crisis . Crown Publishing 
Company^ liew Tork>. Activity suggested by Katherlne E* 
Hlgglns^ Science Teacher^ Chamlnade- Julienne High School^ 
Dayton^ Ohio. 

ACTIVITY: Show a graph of **U*S* Gas. Demands Exceed Supply" such as that 
found on page 28 of the book The Energy Crisis . Have the 

students list as many alternative sources of energy as they 

know of. Itien set the following hypothetical situation: 
natural gas Is an Irreplaceable resource necessary for the 
maintenance of our technological society. Use the following 
scenario: '^t Is the year 2000* You are' In your fortlea^and 
your life expectancy Is now ninety due to the radical reduc- 
T tlon of pollution ftom transportation and electricity produc- 

tion* Natural gas Is essential for the manufacturing of 
pollution-free transportation^ and for that reason It Is only 
used In this manner* Research Is being conducted for an al- 
ternative energy source^ but It Is predicted that this Vlll 
t^e at least twenty years. In the meantime^ we have used 
almost all our known reserves and othec^ countries refuse to 
sell us any* Our last known large reserve could last ^ 
estimated twenty- five years ^ but It Is located In the central 
part of the 7^O0O acre reservation of the Jullchamln Indians 
In Southern Ohio. Ifie tribe has gone to court several tlmas 
to protect their land since It Is a part of their religious 
culttore^ and to destroy or tamper with It would be In viola- 
tion of their beliefs. In the early 1970^s^ President Nixon 
granted them all rights to this land for eternity. Itiey rely 
on horses and their feet for transportation^ so they havc^ no 
use for vehicles. However^ if the UtS*'does not get a supply 
of gas for th,e next twenty years ^ it is feared that there 
will be a collapse in the quality of llfe^ a decreased life 
expectancy and an economic depression. A hearing is set up 
to discuss all sides of the Issue'^. 

SIMULATION 

Divide the class in the following mannert 

1* '^o representatives from the Bureau of Indian Affairs 

2. TWo representatives from ERSA 

3. TWO representatives from the gas production Industry 
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4. TWO representatives from the Sierra Club 

5. TWO representatives from the transportation industry 

6. One arbitrator (may be the teacher) 

7. The Indian tribe. Theife should be a five*person cotmcil 
and the remaining class memtbers may choose to play differ* 
ent roles in the tribe. 

The class should be given adequate time to research their 
positions on the problem. They should research such topics 
as tribal customs^ religious ctistoms o^ primitive societies^ 
trtaty rights^ paat rtlations of Indians with the Bureau of 
Indian affairs » dependence of tht American economy on trans- 
portation» the effects of the combustion tngine on human 
health. The students may choose to costume themselves to 
fit their roles in the hearing. 

After the hearing all students should answer these questions: 

1. Which do you feel is more important ^ the Indians* rights 
to maintain their society or the needs of the U.S. techno* 
logical society? 

2. How important is energy in our society? What would you 
sugges^ to do if we ran short and another country had 
lots left? 

3. Would you lower your standard of living or quality of 
life to preserve another culture? 
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PURPOSE: 



To examine the iBportance of energy In a apeclflc vocational 
field / 



I£V&L: 



7-9 
10*12 



SUBJECT: Social Studies 

GOtKSfT: Energy^ Its production^ use» and conservation are esa^ntlal 
in the maintenance of our society as we know It. 

REFERENCE: Ihe Energy Book ^ South Carolina Department of Education^ 
„Columbla> South Carolina. 

ACnVlTV: During a social studies unit on choosing a vocation or at 

some other appropriate time ask students » working alone or In 
palrs^ to develop a notebook, on an occupation of their choice. 

Specify that In addition to availability of work In the vo* 
catlonal fields salary potential^ education required^ special 
training needed and so forth special attention be given to 
the energy requirements associated with their vocational 
choice. How would their vocation be affected If special 
forms of energy such 41s natural gas .would be curtailed 
drastically? What would be the effect If gasoline prices . 
doubled? If electricity became imich more expensive? * 

Ask that students consider also the ecological impact of 
their occupation on local cotamunlty^ state^ nation^ and the 
world. Is the occupation likely to have a positive^ neutral^ 
or negative effect? 
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PORPOSE: To understand more fully the pattern of energy usage In the 
United States. 

I£VEL: 7-9 

10-12 

P u 

SUBJECT: Social Studies 

Science ^ ^ ^ 

CONCEPT: Energy Is a fl:ced commodity being neither created nor 

destroyed but converted from one form to another* The means 
of conversion and the by-products of this conversion are 
important. 

REFEREliEE: Fowler, J. M. ; Mervlne, K. E. Energy and the Environment , 
^ESSO Education Foundation. 

ACTIVITY: Present to the class the figure shown below. Ask students 
working In groups of two or three to (1) Identify out of 
their own personal e^cperlence or previous knowledge the energy 
sources (oil, gas, coal, etc.) used for various purposes shown 
Such as space heating, water heating, cooking, and so forth, 
and (2) give two e^camples of how energy could be saved in 
each of the use categories shown. 



Each group should present Its conclusions in chart form to a 
reporting cDtnndttee of four students who will analyze the 
data and report conclusions the following day regarding resi- 
dential, cotnnerclal, industrial, and transportation energy 
consumption. (The person reporting on industrial uses should 
augment what comes from the class by contacting an industrial, 
chemical, or mechanical engineer for ideas and examples per-, 
tlnent to that area.) 



In summary discussion raise questions about what each class 
member can do that can make a difference in each of the major 
categories . 
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To examine relationshipfi between life styles and energy costs. 

7-9 
10*12 

Social Studies 
Language Arts 

Energy, Its production, use, and conse'cvation are essential 
in the maintenance of our society as we know it. 

Energy Conservation Teaching Resource Unit« , Olxlo Department 
of Education. 

Review with the class the fact that gasoline sells for $1.00 
or more per gallon. In many European countries such as Switzer-^ 
land, Holland, Denmark, France, and Great Britain. 

Divide the class into groups of three or four students ^ Ask 
each group to think about and develop a list of ways in which 
"life styles** in those countries with high gasoline costs is 
likely to be different from the ways people live in the U.S. A. 
where gasoline is cheaper than in any other highly industri^ 
alized country. Encourage the groups to think broadly beyond 
fiuch obvious things as size of automobiles and n*Jinber of 
superhighways • Types of family vacations , suburban sprawl, 
status of railroad passenger service, extent of air travel, 
use of recreational vehicles and many other elements of our 
life .style can be shown to be related to energy costs* 

Ask each group, also, to make value judgments as to whether 
the life style in high. energy cost countries Is worse or 
better than ours* Ask each group to state Its conclusion on 
one or two specific examples and defend its position before 
the class. 
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PURPOSE : 
USVEL: 

SUBJECT: 

COUCEPT: 

REFERENCE: 

ACTIVITY: 
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FURfOGE: To examine problems related to {xrlclng electricity. 

lEVEL: ' 10-12 

SUBJECT: Social Studies 
language Arts 

CONCBFT: Energy, Its production, use, and conservation are essentlsd" 
In the maintenance of our society as we know It. 

REFERENCE: Fulton, William L. , Editor. The Farkleberry Cookbook In 
Environmental Education , Arkansas Department of Education, 
Little Rock, Arkansas 72201. SE 018 629. 

ACTIVITY: In recent months many communities have become concerned with 
the Increasing costs of electricity . Many persons are upset 
. with* rate schedules built on the principle that ae one uses 

additional power, the cost per unit of power goes down. Thus, 
the more power you use, the cheaper It^ls In terms of unit 
cost. If utility bills Include a local tax on the cost of 
electricity the heavy user also pays less tax per unit of 
power used than does the average or frugal user. 

Suggest to the class that it assume the role of a State Pub- 
lic Service Commission or Public Utility Conmlsslon tliat will 
hold a hearing to consider changing electric rates for a 
conmunlty that has been protesting the present rate structure* 
Citizens appear to be concerned with the "falmees" of the 
present rates and the ehvlronmental results that occur. They 
thliik that people using more of our non-renewable resources 
ought to pay for this and the resulting pollution. On the 
other hand, the town officials say they want to attract new 
companies, and the power company says It Is less expensive 
to serve large customers SJp. the rates are fair. 

Select several students to make presentations to the coninls* 
slon from different points of view such as homemaker, president 
of power company. Sierra Club member, factory owner, factory 
worker. Chamber of Commerce spokesman. Salvation Atcijr spokes 
man. 

After the presentations ask thte class to decide by vote the 
changes. If ai^, that should be made In the electric rate 
structure. Ask the presenters If they felt they could truly 
represent the person or group they spoke for. To whom should 
that responsibility be given? What type of person should 
serve on the State Public Utility Commission? 

146 
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PURPOSE: To examine attitudes toward lowered speed limits. 
LEVEL: 10-12 

SUBJECT: Social Studies 
Language Arts 

/* 

CONCEPT: Energy^ Its production^ uiie> and conservation are essential ' 
In the maintenance of our society as we know It. 

ACTIVITT: Speed requires energy. Ifost automobiles operate much toore 

efficiently at 50 MPH than at 70 MPH. As an energy cotiserva- 
tlon measure the U.S. government In 1973 lowered the speed 
limit on the Interstate highway system from 65 to 55 IffH. 
Dally experience of persons driving along the Interstate 
system verifies that the 55 HFK limit Is violated by enormous 
nuid>ets of drivers. An' Increasing use of citizen band radios 
by truck drivers and some motorists appears to be a deliberate 
attempt to foil the police In their efforts to enforce the 
lowered speed limits. 

Ask each iQeiid>er of the class to interview two or *three 
licensed drivers with a series of questions such as: How 
seriously do you regard the 55 HPH limit? How seriously^ In 
your judgment^ do other drivers appear to regard It? ^ you 
think It was a good Idea t^o try to slow dcvn traffic to save 
energy? Do you tiilnk It is o.k. to use the CB radios to %eat 
the police"? 

Pool^nd discuss findings in a class setting. Sttare con- 
clusions In a class developed "letter to tJie editor." 
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PURPOSE: To consider the desirability of reducing energy used for 
recreational purposes. 

.lEVEL: 10-12 

SUBJECT: Social Studies 
Xtanguage Arts 

CONCEPT: Energy, Its production, use, and conservation are essential 
In the maintenance of -our society as we know It. 

REFERENCE: Energy Conservation Teaching Resource Units , Ohio Department 
of Education. 

ACTIVITY: Review with the class the general Idea that recreational 

activities consume tremendous amounts of energy In the United 
States. Involve the class In listing some of the biggest 
users such as night baseball games » the Indianapolis 500 
automobile race, air- conditioned playing areas such as the 
Superdome, Monday night football on TVt and others. 

Organize the class to simulate a Senate sub- commit tee charged 
with investigating the deslrablli,ty of out7.awlng or drastical- 
ly reducing high energy use recreational actlvles such as 
those cited above. 

Urge students to prepare and re&d short written statements In 
support of or In opposition to the Idea under Investigation. 
A "committee" of three to five students should be given op- 
portunity to question the witnesses after thsir presentations. 

After hearing all testimony the committee should prepare the 
recommendations it will submit to the Senate (entire class) 
on this issue. The report should Include the major consider- 
ations that shaped the judgment of the committee. 

The cortmittee report should be made available in written or 
oral form to the entire class which, after study and review, 
votes to accept or reject the sub^commlttee recommendations. 
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